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Straight Sided Power Presses. 


We illustrate a new line of stripping 
and punching presses possessing several 
features of interest to our readers. These 
presses are specially designed for trim- 
ming drop-forgings, hot or cold, but are 
well suited for punching, 
ing or stamping heavy blanks in the 
manufacture of hardware, sewing ma- 
chines, typewriters, bicycles, agriculturai 
implements, etc. 


piercing, shap- 
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For Sale Everywhere by Newsdealers. 


These presses are provided with slides 
of unusual length and width, insuring 
more accurate work and longer life for 
the machine. The adjustment provided 
for the working height of the punch will 
be understood from Fig. 1. The pitman 
has a large cylindrical bearing upon the 
block A; this is adjustable in the slide B 
by means of the large screw C, and after 
the adjustment is made, the four bolts 
D D tie the block and slide firmly to 
gether, relieving the adjusting screw from 


GEARED PRESS. 


1896. 


‘ $3.00 Per Annum. 
/ Single copies 6 cts, 


Entered at Post Office, New York, as Second Class Matter. 








Fig. 3 FLY WHEEL PRESS 


much of the strain and all wear from lost 
motion 

The shafts of these presses are of very 
large diameter. A new automatic friction 
clutch insures immediate response to the 
treadle action; the shaft may be turned 
back by means of the wheel to release a 
punch if stuck, and the shaft may be 
locked so that for safety it will not be 
necessary to throw off the belt when set- 
ting dies. The automatic friction clutch 
used upon the heavy geared machines 
obviates the difficulty usually experienced 
While its action 
is practically instantaneous, it avoids en- 


with positive clutches 


tirely the heavy shock tending to destroy 
the clutch parts, and frequently causing 
expensive delays or repairs. The large 
gear wheel does not revolve continuously, 
but is keyed to the shaft and stands still 
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until the clutch puts it in motion. When 
the clutch is thrown in, the shaft makes 
one revolution and stops at the highest 
point of the stroke. Fig. 2 shows a press 
geared 7% to the automatic 
friction clutch at the right. This press 
weighs 16,500 pounds; the punch has a 
stroke of 6 inches and a vertical adjust- 
ment of 5 inches. The die bed is 28 inches 
front and back by 25 inches right and 
left. 

Fig. 3 shows a fly-wheel 
press weighing 7,800 
pounds This press has a 
stroke of 4 inches and a 
vertical of 4 
inches; the die bed is 16 by 
18 inches. 
the application of the strip- 
per, as operated upon these 
presses. Piercing dies, hav- 
ing stationary strippers, are 
liable to distort the plates 
pierced by them, and to 
such an extent as to de- 
mand straightening after- 
wards. The stationary strip- 
pers are also a hindrance to 
rapid and accurate work, as 
the blank has to be placed 
under the punch and drawn 
out again in an inconvenient 
and untimely manner. As | 
shown in Fig. 3, the aed 
pers are attached to the 
rods A, and these are moved vertically by 
the rods B, so that a clear space is left 


one, with 
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adjustment 


Fig. 3 also shows 
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PUNCH 
ADJUSTMENT, 


between punch and die before and after 
punching, enabling the operator to ma- 
nipulate or observe his work. 

The stripper plate comes down on the 
blank first, straightening and clamping it 
before the punching, and holding it firmly 
during the punching and the stripping, so 
that the work comes out straight and true. 
As this stripper plate moves up and down 
with the punches, they may be made 
shorter than with a stationary stripper, 
and they therefore are more durable; also 
a smaller hole in proportion to thickness 
of stock can be punched, because of the 
closeness with which the 
brought down upon the blank, supporting 
the punches up to the point where they 
enter the stock. 

The presses are made in various sizes, 
and either fly-wheel or geared, according 
to the style of work. They are made by 
the E. W. Bliss Co., Brooklyn, N. Y. 


stripper is 


In the State Circuit Court at Memphis, 
Tenn., on February 11th, a jury awarded 
to a locomotive engineer $1,500 damages 
R. Co., 
for being blacklisted for participating in 
the A. R. U. 


against the Missouri Pacific R. 
strike. 


The “Swiss Watchmaker’s Journal” 
says steel can be quite easily soldered if 
it is brushed with a brass-wire brush until 
it is yellow; the yellow part, which is 


really a coating of brass, then takes solder. 
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Cross-Section Paper in the Shop. 


BY WM. O. WEBBER. 





In a recent article I called attention to 
the use of cross-section paper in plotting 
the costs of work done in manufacturing 
establishments. There are a great many 
other purposes to which the use of cross- 
section paper could be equally as well ap- 
plied. The civil engineer uses cross- 
section paper almost constantly; the elec- 
trical engineer uses it to a great extent in 
plotting the efficiency of electrical ma- 
chinery; but the mechanical engineer and 
the draftsman, in the ordinary metal- 
working establishments, do not seem to 
realize the possibilities there are in it, nor 
what a truly labor-saving tool it is in the 
drafting room. We will assume, for in- 
stance, that it is desired to design a line 
of special machines in three or four sizes, 
and that it is desirable to so proportion 
these sizes that similar parts in each sized 
machine shall bear a certain proportion 
to each other, so as to be symmetrical and 
have the proper amount of wearing sur- 
face and strength. Having figured out, 
therefore, for any given part, the size re- 
quired for the smallest machine and the 
largest machine contemplated at the time, 
and perhaps a third machine midway be- 
tween the largest and smallest, and plot- 
ting the results on cross-section paper, 
using the vertical divisions for the sizes of 
the machine and the horizontal divisions 
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for the diameters of a particular part, or 
and then 
points so plotted by either a straight line 
or a curve, as the case may be, you can 


vice versa, connecting these 


then ascertain the proportionate size of a 
similar part for any intermediate size ot 
machine, by reading along the line of 
machine size to where it crosses the con- 
necting curve and dropping down to scale 
of sizes along the bottom of the page; and 
also, by prolonging this curve beyond the 


size of the largest machine at the same 
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ratio of curvature, you can easily ascer- 
tain the sizes of parts for a very much 
larger machine if it should be required. 

To give an example of how much work 
the plotting of such a curve would save 
in some instances, I append herewith a 
hydraulic curve plotted to show the flow- 
age in cubic feet per second for each foot 
and decimal part thereof in depth in a 
channel ten feet wide, and having a fall of 
three feet in one thousand. Figuring out 
each one of these points involves quite a 
number of figures, as well as extracting 
two square roots, and takes considerable 
time; and where, as in a recent case, I 
had to figure the total flowage of a stream 
for about a year and a half by readings 
taken every fifteen minutes, if I had had 
to figure out each one separately, it would 
have taken as long as it did to take the 
readings; but by averaging the results 
for each twenty-four hours, and taking 
the results from the plotted curve, the 
work was done quite expeditiously and 
approximately correct. 

Now, this same idea can be used equally 
well where the formula for figuring out 
the proportions of certain parts of ma- 
chinery is somewhat intricate and labori- 
ous, and after once completed can be filed 
away as a standard chart of, say, shaft 
diameters, for instance. 

Again, in many drafting rooms where 
considerable laying-out of work is done, 
a great deal of time could be saved by 
first sketching the lay-out on a block of 


Vert. 1-1 ft. 

Hor. 1-56 cu, ft. sec. 

Hydraulic curve for flowage in Trt 
Stone and Larth Channel 10 widet 
Fall 3'in 1000 = 16'in 1 mite 

Q=Aec Vrs=cu. ft. per sec. 

C-89.2 Ws -.055 
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AN OPEN CHANNEL. 


cross-section paper, making corrections 
on this sketch easily, and then transferring 
all to a larger-sized working drawing. 

I have also found these pads of cross- 
section paper of very great use in making 
pen-and-ink scale sketches of work to be 
done around the plant of which I have had 
charge, using copying ink in making the 
sketch, and copying the completed sketch 
in a letter-press copy book, which is duly 
indexed and kept in the vault in drafting 
room; and also used in this same manner 
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as an expeditious way of making changes 
in standard work, these sheets being given 
at once to the pattern maker or black- 
smith to work from, and then while the 
pattern has gone to the foundry and is be- 
ing molded, the draftsmen are making 
changes in the original drawings, so that 
a correct drawing reaches the machine 
shop as soon as the casting or forging. 

I think that this plan might be carried 
still farther to good advantage, by having 
the engineer, or whoever is directly re- 
sponsible for such changes in a given 
plant, carry with him an aniline pencil; 
have a block of this paper kept in the office 
of each shop foreman, readily accessible, 
so that as important changes are suggested 
to the eye and mind of such person in 
charge, in making his daily rounds, he 
can proceed rapidly to put them in such 
shape that they can be worked from im- 
mediately. An errand boy can be sent 
back to the drafting room with this 
sketch as soon as completed, have it 
copied into the book before-mentioned, 
and then brought back at once ty the 
joreman who is making the changes, thus 
making two records of the idea almast 
immediately, and notifying the two de- 
partments most intimately concerned. 





Molding Core Pulleys. 





BY GEO. O. VAIR. 


The first consideration in most foun- 
dries, in this modern age, is cheapness, 
and any short cuts that the foundryman 
can make, to lower the cost will count 
It is not intended here to show how cone 
pulleys can be cheaply molded; but rather 
to display why they are costly. 

The accompanying sketches represent 
different plans pul- 
leys. Fig. 1 
pattern and flask as it would appear all 


for molding cone 


shows a sectional view of 
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MOLDING IN GREEN SAND 
rammed up, and the cope A ready to be 
lifted off, with the exception that the top 
hub B would have been previously with- 
drawn, which will be explained later. 

The pattern is of iron, and what some 
term a “shell” pattern; the bottom flange 
C is loose, to admit of being removed 


from the sand when the drag F has been 
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rammed to the required height, and to be 
covered by the core /’ before rolling same 
over. There are also side pieces (not 
shown) bolted in the cheek G, so that it 
can be lifted off in case any damage is 
done to the bottom flange in process of 
rolling the flask over. 

The pattern is used as a core box to 
form core # in. Although it is an awk- 
ward way of making the core, owing to 
the depth of pattern, yet it is preferable 
to green sand, as it insures a clean lift 
from the most difficult parts of the pattern, 
and also makes it unnecessary to secure 
the green sand above the dry sand core 
H further than a The 
arms it, of which there are six, are loose, 


few cross rods. 
and set to hub B, as spaced off. 
After bedding in the hub and arms, a 


joint is made on which to lay the covering 





Fig. 2 
INVERTED. 
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PULLEY 


core J, when the hub pattern is withdrawn 
and center core set. The arms are pulled 


Gut lengthwise when the has been 


lifted away. 
As there is not any plan of gate shown, 


cope 


I may say that some prefer to run them 
on the hub, while others extend the run 
ner to the bottom flange. Either way 
would produce good results on the cast 
ing we have in hand, where the dry sand 
core is used to form part of the casting. 

Fig. 2 explains the method of molding 
the same pulley as shown in Fig. 1, only 
that it is molded the reverse side up, and 
necessitates the use of a separate cheek 
for each step on the pulley. It also re 
quires the pattern to be disjoined at each 
step, so as to allow the pattern to be with 
drawn and the mold to be parted. 

The system used in Fig. 2 would pro 
duce the best results in the foundry; but 
the pattern is more costly than the one 
used in Fig. 1. * 

As the molding of the above-named pul 
leys does not require any great skill, fur 
ther explanation will be needless. 

Of course, all cone pulleys have not a 
set of arms cast in, or of the same size as 
the one represented herewith; but where 
the shell 


made in about the same style. 


pattern is used, they are all 


I was visiting in a foundry not long 
ago, where they mold their cone pulleys 
The idea of molding them 


the 


in dry sand 


in dry sand, foreman explained to 
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me, was that he could make them cheaper 
in dry than in green sand, owing, as he 
said, to bad lifts. 

In using dry sand, the above castings 
could be molded by cheaper labor, be- 
cause the ramming of dry sand does not 
require the skill that is necessary with 
green sand; and in ramming up the core, 
or inside cone, it takes very little, com- 
paratively, to secure the dry sand from 
dropping. To bad lifts, 
molding in dry sand, the flask was rolled 
over the second time, the pattern secured 


obviate when 


with a screw, and the pattern lifted with 
the drag away from the cope. 

\s it is no uncommon occurrence to 
see a molder, using a shell pattern in green 
sand, work three and a half hours on a 
cone pulley that will not weigh more than 
40 pounds, it will not take much figuring 


to convince any one that cone pulleys, as 


generally made, are expensive castings. 
Sharon, Pa 





FILING STAND FOR FRAMES 


- 


Filing Stand for Bicycle Frames. 
We engraving of a 


vise made especially for 


give herewith an 
bicycle frames, 
avoid bruising or 


the 


and so arranged as to 


marring the tubing, and at same 


time afford the greatest possibile facility 








for holding in a convenient position and 
working upon any part of the frame. 

3ushings are made to fit the tubing, 
and by means of the hand wheel and 
clamp the frame can be quickly set in any 
desired position. The tray affords a con- 
venient place for keeping files and other 
tools. 

The device is made by the Fox Machine 


Co., Grand Rapids, Mich. 


Bicycle Tools—XIX. 


Like almost every other part of the 
cycle, the wheel hub has been the subject 
of great study, and has varied in form, 
and is now produced by widely different 
systems of manufacture, which, notwith- 
standing the truth that “all roads lead to 
Rome,” show that the price of transporta- 
tion varies with the line of travel selected, 
and that the different modes of cycle hub 
manufacture practiced, each of which can 
undoubtedly be made to produce good 
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SECTIONS OF HUBS. 
work, yet produce cycle hubs at greatly 
varying costs. 

Of the methods in use for cycle hub 
making to-day, there are three, or pos- 
sibly four, which may be classed as stand- 
ard. There are (1) the Garvin method, 
(2) the Pratt & Whitney (Tucker) method, 
(3) hub making on “Spencer” screw ma 
chines, and (4) the common engine lathe, 
using drop forgings as the stock, and 
depending on a minute sub-division of the 
lathe operations for economy of produc 
tion. There is a fifth method, practiced 
by the Western Wheel Company, of Chi- 
cago, which is based on press work, and 
which uses cutting and drawing dies forthe 
productions of such sheet metal shapes as 
can be brazed together to form a cycle 
hub. So far as I know this pieced-up and 
brazed hub is original with the “Western 
Wheel,” imitators in other 
shops; and while it makes a very excel- 
lent and in every way satisfactory job, it 
is regarded as uneconomical by those who 
use other systems of hub manufacture. I 
have been unable to procure for publica- 
tion such production and tool-making 
figures as would enable me to give any 
approximation to the actual cost of hub 
making. I know, however, that this cost 
different shops 


and has no 


varies considerably in 
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using the same system; still, in the ab- 
sence of such full and complete figures 
as alone would give comparisons real 
value, I am compelled to pass all con- 
sideration of the economics of the art, and 
shall only attempt a description of the 
principal methods of hub production pre- 
viously specified: 

The Garvin method is to use round bar 
stock of greater diameter than the largest 
finished hub diameter, to this 
plain bar the exterior shape of a hub in 
a heavy, strongly driven hollow spindle 
lathe, with hand feed and screw chuck, 
having a double acting cross slide carry- 
ing form tools, and to cut off this formed 
hub blank with a power-driven hack saw, 
this completing the operation on the first 
machine; the formed hub blank is then re- 
chucked in a second machine, or, prefer- 
ably, in the Garvin view, taken to a gang 
of upright drillers and there rough-bored, 
and then taken to a_ second, special, 
double-turret chucking lathe, and there 
rechucked for the accurate finishing of the 
internal surfaces and threaded part. 

In this second machine the revolving 
chuck or the hub with 
the two ends fully exposed, the action of 
the tools carried by the turret on either 
hand 
driving is, in some cases, effected through 
the medium of a chain, but more gener- 
ally by friction clutch and spur gear and 


form on 


head carries 


is of necessity very short, and the 


raw hide pinion, as quite clearly shown in 
Fig. 132. The hub made by this method 
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cycle hub out- 
lines and sections which are to be pro- 
duced from the solid bar. 

The hub-forming machine is shown in 
Fig. 126, taken from a Garvin photograph. 
I have photographed this Garvin machine 
in use in several cycle shops, but have 


124 and 125 show ordinary 


never found one so situated and lighted 
as to give a picture worth reproducing; 
the oil shields and the close proximity of 
other machines, in all cases, so obscuring 
the details as to render the photograph 
worthless for illustration of the working 
parts of the tool, and I therefore depart 
from my usual custom of presenting ex- 
clusively illustrations taken from tools in 
the shops and actually at work. I may say 
here, also, that I shall be obliged to take 
the same course with the Pratt & Whit- 
ney “Tucker” hub-making machines, as 
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Fig. 127 Ime ctean Machintst 
IOLS AND CUT 


SHOWING T TAKEN. 
my own pictures do not sufficiently rep- 
resent the machines to render a descrip- 
tion intelligible. 

As shown in Fig. 126, the Garvin “form- 
turning machine” is in the general screw 
inches 


machine style; the spindle, 534 








Fig. 126. 


is finally finished by grinding in grinding 
machines which vary greatly in construc- 
tion, and several of which will be described 
later. 

To return to the regulation cycle hub, 
as made by the Garvin method, Figs. 123, 





HUB FORMING 





MACHINE. 


diameter with a front bearing 7 inches 
long, is journaled in two substantial up- 
rights cast solid with the bed, and this 
spindle has a 34-inch hole clear through, 
and a two-jawed chuck operated by a dif- 
ferential screw on its nose, by means of 
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which the stock can be gripped with the 
firmness needed to take the wide cuts of 
the form tools without unusual effort on 
the part of the workman. An adjustable 
fork rest, shown at the left of the ma- 
chine, supports the overhang of the bar 


worked. The spindle has, of course, a 














TOOL GRINDER. 


very strong back geared drive, and the 
cone is three-stepped for a 5-inch belt 
Fig. 127 shows very clearly the necessity 
for this strong drive of the spindle, which 
must b@prfficient to turn the bar against 
the resistance of a cut of perhaps 6 inches 
in length, forced to the utmost under the 
stimulus of piece work prices. The tools 
are of the section shown in the plan, Fig. 
127; they are as long as will go in the ma- 
chine, and about half of their length can 
be removed by flat grinding on top be- 


fore they must be removed. A most sur- 





Fig. 129. HUB DRILLING MACHINES. 


prising affidavit in regard to the endur- 
ance of a set of tools similar to those 
shown in Fig. 127 will be given later. For 
the purpose of grinding such tools as are 
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furnishes the 
128; 
when being ground the tools are held in 
a dovetail on an angle plate bolted to the 
sliding table, which gives exact unifor- 
mity to the tool face 
dle drive is of the idler and looped belt 
variety, which permits a vertical feed of 
the spindle while retaining a uniform belt 
This grinder has a hand lever 


shown in Fig. 127, Garvin 


small hand grinder shown in Fig. 


The grinding spin- 


tension. 
table feed, and is of course available for 
an endless variety of small piece grind- 
ing. 

To secure the most rapid effect pos- 
sible in stock reduction in a turning lathe, 
it is well known that the cut must be bal 
anced, or made approximately equal on 


each side of the piece. This condition is 


met in the Garvin form 
the 


forced against 


very ingeniously 


turning machine, as follows: Both 


front and rear cutters are 


which causes the finishing tool to “lead” 
the roughing tool, so that the final cut 
is taken by the finishing tool alone, while 
the rapid stock removal is effected by the 
joint action of the form cutters,each doing 
the 
thus balancing the cut, the chip in no case 


about same amount of work, and 
until the finishing cut being of the tool 
width. 

There is a heavy jawed adjustable 
steady rest carried on the tail slide at the 
right, and this tail slide is moved by the 
left-hand 


between 


capstan wheel a fixed distance 


adjustable stops, and is thus 
made to serve to draw the stock along, 
the the 


distance for the next piece to be made. 


when chuck is loosened right 


The cutting off is effected by a recipro- 


cating saw, which operates while the 


form cut is being made, so that no time 


is lost in separating the pieces. The coun- 

















Fig. 130. DRILLING 


the stock, so that they both come into 
action as soon as the roughing cutter 
has entered the stock nearly the depth of 
the shallow grooves made in its vertical 
face; the depth of these grooves is greater 
than the thickness of the thickest chip 
cut; consequently the roughing tool cuts 
the surfaces @, Fig. 127, while the finish- 
ing tool cuts the remaining portion of the 
surface of the hub, up to the time the inner 
edge of the roughing tool cuts nearly to 
finished diameter; then a small lever, seen 
at the left 


of the cross slide, is moved, 


MAC 
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HINE FOR 


HUBS, ET 


ter shaft is fitted with a brake operated by 
the shipper rod, which causes the spindle 
to always stop in the handy place for ma 
It will thus 
be seen that this machine has been care- 
that there is ab- 
no time lost in the operations; 


nipulating the chuck screw 
fully thought out, and 
solutely 
both sides, the front and rear, of the stock 
are under the reduction cut at the same 
time, and the parting cut is made while 
takes and 
the fact that the parting is always a hub 


length to the right of the location of the 


reduction in diameter place, 
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form cutters gives every opportunity to 
support the other end of the stock while 


The 


this first ma 


the heavy form cut is in action. 


restriction of the duties of 
chine to the mere forming of the exterior 
surface of the hub, makes it simple, and 
permits a much more cheaply and easily 
obtained tool than 
could be had were the hubs completed in- 


and stock support 


side as well as outside on this one ma- 


chine 
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Fig. 131, 

To and counterbore the 
cuts of the hub, the formed hubs may be 
first drilled in the 4-spindle driller shown 
at work in Fig. 129, taken from the Stir- 
ling shops, before the removal from Chi- 
cago to Kenosha, Wis., and in Fig. 130, 
which is from a Garvin photograph, and 
much more clearly shows the Garvin 
sliding drill jig holder, which makes it 
needless to have a separate jig bush holder 
for every drilling fixture used; these drill 
jig bush holders, Fig. 130, have two ad- 
justments, one by sliding the whole bush 
bracket bodily on the T-slotted uprights, 
and one by the threaded hand-wheel hub, 
which gives as close a bush adjustment to 
Garvin 


bore inside 


the work as may be desired. 
recommends this operation on the drill 
press, although, of course, the rough dril- 
ling can be done in the screw machine, as 
shown in Fig. 131. In this case the body 
of the hub is supported in the adjustable 
steady rest in front, which fits and con- 
fines the neck of the hub the 
flanges, while the hub is gripped at the 
left end in the driving chuck of the main 
spindle of the machine, and the operations 
are performed by tools carried in the tur 
ret. This single-turret, hub-finishing ma 
chine has the advantage of finishing both 


between 


ends of the hub with the same tools, the 
hub being taken out, turned end for end, 
and rechucked for finishing the second 
end. 

Garvin prefers, however, to finish the 
interior of the hub on a double-turret ma- 
Fig. 132. In this 
chine the hub is chucked in a short chain- 


chine, shown in ma- 
driven or gear-driven revolving chuck: 
the work is thus revolved on an unvarying 
axis while the whole of the interior opera- 
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tions are performed, thus ensuring abso- 
lute concentricity of the different internal 
cuts witheachother. The engraving shows 
the machine having a gear-driven chuck. 
The one having a _ chain-driven chuck 
was illustrated and described on page 784, 
‘95 volume. The tools are simple and 
cheap, and easily kept up. There is a 
great advantage in having the exterior 
and interior work done on separate ma- 
chines, as either operation can be stopped 
stopping the other. Garvin 
use of his form-turning 


without 
claims that by 
machine, Fig. 126, hubs finished accur- 
ately on the outside can be produced from 
the solid bar for less than the cost of the 
rough drop forgings for the same hubs. 
He gives from 80 to 200 finished hub 
blanks as ten hours’ production, accord- 
ing to size. Mr. Perkins, of the “Lib- 
erty,” told me, nearly a year ago, that 
he was then making 105 large hubs in ten 
hours on this machine, and that the work 
was extremely good. Those who use 
drop forgings for hubs say that the metal 
oi the forgings is better than that of the 
solid bar hubs; but, as the accident of 
hub flange failure happens this 
argument does not seem to great 
It is true that some cycle shops 


direction of 


rarely, 
carry 
weight. 
incline very strongly in the 
drop forgings; it is equally true that other 
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bar is not necessarily open to criticism 
on the score of structure of material. 

The Garvin “four-head” automatic drill 
press, Fig. 130, has a 20-inch rack 
pinion table adjustment, 1 5-16-inch spin- 
dles with 3%-inch travel, hardened thrust 


Each spindle, with its drive 


and 


block on top. 
and feed, is wholly independent of all the 
others; the driving belt is 3 inches wide, 
the automatic, with “trip” or 
“knock off,’ two feed changes, and a 
handle for quick return or hand feed. 

this drill up to 
I should my- 


feed is 


Garvin recommends 
holes 114 inches diameter. 
self, in view of late productions, place the 
drill below 1% 
inches; 
of operation in cycle tools demanded and 


diameter something 


every day-sees increased rapidity 


obtained, and the past year has made 
a great change in the views of superin- 
tendents in regard to inches of drill feed 
per minute. Of course, it is only those 
wholly unacquainted with cycle manu- 
facture who imagine a good cycle can be 
made for $25, which is a figure I have 
heard mentioned seriously; still all super- 
intendents are looking for and are find- 
ing steady reductions in the cost of opera- 
tions where there is considerable stock to 
be removed. Savings in this direction 
are, however, often fully met by increased 
outlays in the way of more accurate fin- 





Fig. 132. DOUBLE 
establishments are disposed to avoid drop 


forgings as far as possible, and these 
shops make almost every piece of the 
cycle from round bars or sheet steel, and 
make high-grade work. It would cen- 
tainly seem that for so small a piece as 


a cycle hub, work shaped from the solid 


SCREW 


MACHINES FOR HUBS 


ishing by grinding and ‘otherwise, so that 
the total cycle cost is probably not much, 
if any, less this season than last, despite 
the very great advance in tool efficiency in 
certain lines. No cycle shop can hope 
for success without excellence of product, 
number of concerns now in 


and a vast 
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the trade with no qualifications for the 
making of accurately uniform work must 
inevitably undergo very material changes 
soon, either by going into the business in 
going out of it al- 
That this latter alternative will 
be accepted, even though not chosen, in 


better shape, or by 
together. 


many cases, is plainly evident to those 
acquainted with the real situation. High 
grade superintendence and high-powered 


like the Garvin form-turning 


machine, Fig. 126, are the key to the cycle 


machines, 
situation. This last-mentioned tool has a 


record of over 5,000 cycle hubs made 


without grinding or moving the tools, 
nineteen double turn days of work, 380 
hours of actual running time, without 
This is a wonderful 
the 
machine in the most indisputable man 
ner. Nothing short of a close approxi 


mation to rigidity could hold a wide form 


touching a tool edge. 


record, and shows stiffness of the 


tool up to its work so as to give this won 
derful cutting edge endurance, and the 
stock must also be credited with a very 
nearly perfect evenness of quality. I have 
never before heard of anything nearly 
equal to the performance stated in the 
following affidavit: 


[copy. ] 

We, the undersigned officers and em 
ployés of the Windle Cycle Company, of 
Worcester, Mass., do hereby certify and 
make the following affidavit: 

That the Garvin hub machine is used at 
the factory of the Windle Cycle Company, 
and that, at the test of the said machine, 
made at our factory, it turned out and 
completed 5,344 front hubs in 380 hours; 
and during that time no tools were re 
moved from the machine, for the purpose 
of sharpening, or for any other purpose; 
that no repairs were made upon the tools 
of said machine, and that the said test was 
made under our personal inspection. We 
also exhibit herewith the first and last 
hubs turned out by said machine; also 
the the 
aforesaid test. 

We also testify that these are the iden- 
tical tools exhibited herewith that 
used in the Garvin hub machine, by the 
Windle Cycle Company; that no repairs 


tools and knives used during 


were 


or sharpening of any kind, name or 
nature, have been done to these tools 
since the aforesaid test. We also exhibit 
herewith a sample of the stock from 
which the hubs were made. 
In witness whereof, we herewith sub 
scribe our hands: 
F. A. LAPHAM, Pres., 
GEO. G. PRENTICE, Supt., (. } 
CONRAD STEIN, po 
PETER S. O'CONNOR, 


Windle Cycle Co 


The 
of the 
legal form; and, in addition, I have a letter 


genuineness of this affidavit, and 
copy of it, is duly certified to in 


from Superintendent Prentice, in which 


he says: 
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about, 
Pratt 


“Regarding the steel you ask 


the same was purchased, through 





& Inman Co., of Worcester, from the We give here h engravings o ) 

Cambria Iron Works, of Johnstown, Pa spindle macl de ed and built by t 

The steel is remarkable for clear grain Langlier Manufact g Com rf 

and freedom from sand seams, and is un Providence, R. | tur ¢ t 
¥ 








BICYCLE 


doubtedly the best quality that ever was 
produced for bicycle work.” 

It will be observed that the hubsare front 
hubs, and do not require so much metal 


removal in construction as would the 
. . 5344 , 
same number cf rear hubs. 14,%, 

320 


hubs per hour for the entire working 


time. I have known of 105 rear hubs 
the 
day in and day out, regular production, 
which is about equal to the 14 front hubs 
But the fact that 
the tools were not sharpened for 19 days 


bold 
background of all 


made on Garvin tools in 10 hours, 


per hour, I should say. 


of double-turn work stands out in 


relief against the 
records of cutting edge endurance. 
The tool 
hub tools was from the Pompton Steel 
Iron Co., 
I never heard of this tool steel be 


steel used for making these 


and Pompton, Passaic County, 
N. J. 
fore, but it certainly begins with 
record in my book, 
me that it works like Jessup’s, and that his 


a good 
and Garvin informs 
concern makes large use of it 

No words of mine could add weight to 
the evidence by the state 
ment of the Windle Company, and I sub 
mit this to the attention of those inter 
ested, without comment 


HvuUGH 


given sworn 


DOLNAR. 
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MACHINE 
we should say, perhaps, milling the four 
ends of the small radial arms which pro 


ject from the central sleeve or body ofa 


bicycle pedal. The cut taken is shown 
at Fig. 2, and is indicated by the letters @. 
The holes indicated in these four arms 


are pre viously drilled under a two spindle 


drill press, which at the same time faces 


the arms to the proper length. The piece 





Fig. - a 
Dineen 2 
rHE CUT MADI 
s then placed in a suitable fixture bh: 
tween the two heads shown, and the four 
spindles are automatically fed up to make 
the cuts; a foot treadle, not shown, throw 
ing in the feeding mechanism 


This feeding mechanism will be readily 


understood from an inspection of Fig. 3, 


in which 6 6 are two precisely similar 


placed side by side and rotated by 


cams 


the worm gearing shown These cams 








move the slides and the spindles in the 
manner plainly indicated, the double right 
and left screws € € serving as a means of 
fine adjustment. 

Splined driving shafts drive the spin- 
dles by means of the gears shown. 

The cutting tool used on this job is 
particularly novel, and we show, at Fig. 4, 
a longitudinal section of it. The tool it- 
self is a ring or hollow mill d, about 1 
inch diameter inside, and with a gap or 
opening in it to form the cutting edge. 
This is placed eccentrically, as shown, 
and the cutting edge, which is inside, is 
thus always set at the proper distance 
from the center to produce the required 
diameter, and its exact position is ob- 
tained and held by the tangent adjusting 
screw €, which may engage with any one 
of the notches shown, as may be required. 
The mill is given end clearance, as shown, 
and is partially threaded internally to 
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companion machine to the slotter, namely, 
a portable milling machine, whose office 
in this connection is to cut dovetail slots 
across the face of the pads. The field 
core has a corresponding tongue which 
enters this groove. The machine is built 
upon the same general idea as the slotter, 
being used upon the floor plate shown 
with the slotter, and being driven by an 
electric motor in the same way. The 
milling machine doing its work at right 
angles to the work of the slotter, it has 
its frame in a circular form to allow it to 
go inside the generator frame without 
conflicting with it. A dovetail cutter is 
used, thereby milling the slot at one oper- 
ation. The two machines may be at work 
at the same time on the same piece of 
work—one on the inside and the other 
upon the outside. The head has a power 
feed and = quick-return by 
power in both directions, while the driv- 


movement 
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the illustration. Each spindle carries a 
spur pinion, the outer spindle being driven 
from the central one by means of inter- 
mediate gears. These intermediate gears 
are carried by a radius link arrangement, 
by which they are adjusted for the proper 
mesh after the spindles are set to the 
proper distance apart. The range of ad- 
justment of the spindles is from a distance 
of 3% inches to 9 inches between cen- 
ters. 

The machine is fitted with a compound 
table, and in use the work is mounted 
upon an additional swiveling table, not 
shown. The work is thus racked along 
as the work proceeds, by means of the ad- 
justments shown, while the corner is 
turned by means of the swivel table. The 
machine has two changes of speed and 
three changes of automatic feed. The 
spindle head is counter-weighted, and a 
quick return by hand is provided. 
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HOLLOW MILL 


engage with square threads formed upon 
the piece f. Endwise adjustment is made 
by the screw 9, and a spring 
shown enters the previously drilled hole, 
The machine in- 


plunger 


and insures true work. 
sures proper positioning, and the work 
is done rapidly—about two pedals per 
minute. 


Special Portable Milling Machine— 
Three-Spindle Drilling Machine. 


In our issue of January oth we illus- 
trated two portable slotting machines at 
work on the frames of large electric gen- 
erators. The purpose of the slotting ma- 
chines, it will be remembered, is to plane 
the pads forming the joints for bolting the 
field cores to the frame, and to plane the 
feet and the joints between the halves of 
the frame. 

On the opposite page we illustrate a 


Fig. 4 


FOR PEDALS. 
ing gear is sufficiently powerful to drive 
face cutters up to 24 inches diameter. 

It will be obvious that the machine has 
a wide range of usefulness in addition to 
the work the present crane 
facilities of modern shops rendering it 
easier in many cases to take such a ma- 
chine to heavy work than take the work 
to a stationary machine and adjust it in 


described, 


position. 
In connection with the portable slotting 
machine illustrated upon the opposite 


page, we show a three-spindle drilling 
machine which was designed originally 
for drilling the bolt holes in the steam 
chest bonnets Porter-Allen engines. 
The purpose of the machine is, of course 
to drill three holes at one operation—the 
distance apart of the holes being adjust- 
able at will. To accomplish this, the out- 
side spindles are mounted in independent 
adiustable heads, as will be clear from 


of 


Fig. 3 
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\ similar design of the head is used in 
a three-spindle rail-drilling machine, and 
it is obvious that the same general design 
can be used to advantage in many classes 
of work. 

Both the machines described are made 
by the Newton Machine Tool Works 


A Novel Monocycle. 


One of our most esteemed correspond- 
ents sends us a cut of a monocycle which, 
according to a Montreal paper, is to 
knock out not only the bicycle, but also 
some of the notions that mechanics have 
hitherto held sacred. We are gravely 
informed that “the mechanical principle 
involved is somewhat new, since it trans- 
forms the weight of the rider into an ac- 
tive power by placing it forward of the 
center of gravity, which principle was, 
until now, unknown in mechanism.” As 
we understand it, the rider is always rid- 
ing down hill, like the water in an Archi- 
medes screw; and the heavier he is, the 
easier and the faster he will go. 

The new machine is called the ‘Ratell,” 
and its inventor is said to have announced 
his intention to allow Canadian capitalists 
to acquire control of it, notwithstanding 
fabulously magnificent offers from greedy 
American dollar owners. 
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PORTABLE MILLING MACHINE 


THREE-SPINDLE DRILLING MACHINE 
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A Manufacturer Who Directs 
‘* Strikes ”’ 
We give herewith views of two shaper 
vises. 
The lower one has been in use for some 
in the hands of ‘“‘jammers,” 


time, and 


evidently; since, as will be noticed, its 
sides are considerably battered from the 
effects of the hammering that has been 
done upon it in setting it upon the plates. 

Gould & Eberhardt, of Newark, N. J., 
believing that their shaper vises will in- 
deem it best to 


evitably be hammered, 





VISE 


STRIKING 


provide a place where they can be ham- 
mered without injury, and mark this place 
“Strike.” 

The above-named firm send us the pho- 
tographs from which the engravings are 
made, but omit to state the respective 
ages of the vises, or whether the ubiquit- 
ous “jammers” ever make their 
“strike-directing” vises look like melan- 
choly wrecks; but, be that as it may, the 
fact that they have for some years thus 
directed “strikes” in the shops of their 
customers, seems to indicate that they 
believe in it, and think the results are 
what they should be. 


own 


se 


Sizes of Cone Pulleys. 


We have an inquiry from a correspond- 
ent as follows: 

“1. A cone pulley with these diameters, 
314, 4%, 614, 734 and 9% inches, is to be 
driven by a cone on a shaft 72 inches from 
center to center, the smallest step of the 
driving cone being 5 inches; what should 
the remaining drivers be to have the belt 
equally tight on each section? 

"2. A diameters 
3, 4 and 5 inches, driven by a cone whose 
what 


feed cone whose are 


diameter is 2'% inches ; 
should the remaining diameters: be to have 


the belt equally tight, the distance between 


smallest 


centers being 12 inches?” 

This is one of these questions that are 
continually coming up, and which we are 
continually being invited. to answer, and 
which we or our contributors have re- 
peatedly furnished solutions for, yet which 
seem to demand and, in fact, to deserve 
periodical reiteration—this one not as fre- 
quently ‘as the screw-cutting gears; but, 
say, every year or two—in order to keep 
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up an acquaintance with our influx of new 
readers; so that we may now with pro- 
priety try to make the best of the oppor- 
tunity which the above questions open to 
us. 

The easiest, quickest and best way is to 
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, Fi 
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do it graphically, drawing the cones upon 
as large a scale as possible. We take the 
second set of pulleys first, drawing them 
full size; although, of course, they are 
much reduced here, Fig. 1. We draw the 
three circles of the driven cone, of which 
we have the dimensions at the left, and 
the one step, 2% inches, of the other cone 
at the right, the distance A B between the 
centers being 12 inches, as required. We 
bisect A B and draw the perpendicular 
CD. We then draw @0) tangent to the 
largest step of the driven cone, and also 
to the smallest step, 2% inches, of the 
driver. We then draw successively ¢d 
and ef tangent to the two remaining steps 
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of the driven cone, and cutting C D at the 
same point 0 as the first tangent. The 
remaining two steps of the driving cone 
are then drawn tangent to ¢d and ef, and 
by measurement of these circles the diam- 
eters are ascertained. By this construc- 
tion we make the successive steps of the 
driving pulley to be 2}, 3,55 and 4,°5 
inches. By a similar construction we make 
the successive steps of the driving cone of 
of the first set of pulleys to be 5, 6,%, 8}, 
9;; and 103 inches. 

The construction adopted above is not 
quite correct, but is sufficiently accurate 


at 
aT 
Fig. 3 
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DIAGRAM OF CONE PULLEYS. 
for the case in hand, which is a very sim- 
Fig. 2 shows the more correct 
construction. The circles of the assumed 
cone are drawn about the center A; AB 


ple one. 


is drawn of the required length, according 
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to the scale; and about B for a center, one 
step of the other cone is drawn, and @ 6 is 
then drawn tangent to the largest step of 
the cone and the assumed smallest 
step of the second cone. A B is bisected 
as before, and at C the perpendicular C D 
is erected equal to .314 of A B; and with D 
as a center, a circle is drawn tangent to @ D. 
The successive tangents, ¢d, ef and gh, 
are drawn all tangent to this circle, and the 
remaining steps of the required cone may 


one 


be drawn tangent to these lines. 

Fig. 3 shows how the same construction 
may appear when applied to cones of 
different dimensions. In Fig. 2 the two 
cones are of practically the same size. 


Another Half Barrel of ‘‘ Lard Oil’’ at 
Thirty-eight Cents. 


The Valley Lard Oil Co., of 121 Supe- 
vior street, Cleveland, O., an analysis of 
whose “Extra No. 1 Lard Oil” we gave 
in our issue of January 30th last, seems 
to have purchased a typewriter, as a sam- 
ple of its proposition, typewritten this 
time, and mailed to D. Harrington & Son, 
of Southbridge, Mass, and by them to us, 
is at hand. The wording of the letter is, 
however, similar, and the price is the 
same—38 cents per gallon. 

It is surprising how many half barrels 
of good lard oil there are lying about the 
country, that will be disposed of below 
regular price rather than pay “return 
charges” or “freight back.” 


Errata. 


In the valuable diagram for the strength 
of shafts in our issue of February 2oth, 
page 209, two or three annoying inac- 
curacies occurred which, while not likely 
to mislead anyone, it is best to correct. 
The dotted line given upon the diagram 
as an example is one space to the left of 
its true position at the bottom, so that it 
starts from 14,750, instead of from 15,250, 
as described in the text. At the lower 
right-hand corner the decimal point has 
slipped a little too far to the east. The 
correct expression R=.75. 
It will be noticed that the figures desig- 
nating curves R=1 and R=1'% have been 
transposed. We trust that those of our 
readers who have preserved this diagram 
for their own 


should be, 


for use as reference will, 
convenience, note these corrections. 


A correspondent wishes to know the 
best arrangement of lathe board for hold- 
ing tools, centers, etc., on small-sized en- 
gine lathes. If you have a good arrange- 
ment for this, kindly send us a sketch of it. 


Any of our readers who know of a con- 
cern that would supply a plant to go to 
China, for making hand sewing needles, 
will oblige by sending address to this 


office. 
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ELECTRICAL MACHINERY. 


The Building of a Great Dynamo. 


To a great number of machine 


shop men, the dynamo, common as it has 


very 


become in shops and factories of all de 
scriptions, is still a mysterious thing, ex- 
ercising various unexplained functions in 
hiaden ways. It seems, therefore, fit that 
these extended descriptions of the con- 
struction of the largest dynamos in regu- 
lar manufacture should be prefaced with 
a few words of general description, be- 
cause a dynamo is really a very simple 
machine, working under simple condi- 
tions and producing a simple effect, and 











metals do not affect each other as metals, 
because they do not touch each other; 
and hence the dynamo is, in a machine 
sense, almost as simple as a plain shatt 
to 


good true job, put up to run well without 


and fly-wheel; it simply needs be a 
damaging itself. 

from 
another 


The dynamo, when viewed an 


electrical standpoint, is quite 
thing, various and complex in action, al- 


To 


the changes in the electrical conditions 


though mechanically simple. make 


or manifestations of the metals concerned 


in the revolutions of the dynamo, effective 
in the production of an electric current, 


Lnyine Builder 
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can be, so far as the machine-shop end 
of the affair is concerned, very easily un- 


derstood by any shopman. The dynamo, 


then, is simply a machine for moving cer 


tain pieces of metal past certain other 


pieces of metal without touching, and at 
the same time very nearly touching, as 
the the other. These 


one metal 


passes 
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be 


the manifestation of these changes 


metal must insulated, so 


the pieces of 
that 
in the electrical condition of the parts of 


the dynamo shall all flow or travel toward 
a single gathering and discharging point 
This whole matter of insulation, and also 
of such a disposition of parts as is found 
most productive of change in electrical 





condition, is included in the general term 
“winding.” The building of a dynamo 
involves, first, the regular machine work 
needful to finish its parts to the forms 
and sizes called for by the drawings; and, 
second, the “winding,” which means in- 
sulating and arranging these parts so as 
to make them electrically effective, or 
suitable for the production of an electric 
current 

These de scriptions will deal with the 
machine-shop work, and with the wind 


ing department operations in natural se- 


the work through the 


as 


is put 


quence, 


shops 
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Connecting Surface of Bearing 


to Center Magnet Core, 


View in direction of arrow A, 


Connecting Surface of Bearing 


to Brushlvolder Ring 


View in direction of arrow B. 
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> SIEMENS & HALSKE TYPE I DYNAMO 
GENERAL DRAWING 
The Siemens & Halske 1,500 horse 
power dynamo has been selected as the 
subject of the first of these construction 
rar scriptions, and a very periect idea of 
some of the shop interiors of this large 


establishment can be gained from the en- 


gravings herewith, which are from photo- 


graphs taken expressly for this series of 
papers. The “American Machinist” can- 
not give kinetoscope effects in its pages, 


and it is therefore unable to present the 


actual movements of the workmen; but 
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it is believed that all which can be told of 
the shop details of making a large dynamo 
is shown in the illustrations given here- 
with. The photographs finally passed for 
publication were carefully selected from 
three times their number, all taken for 
possible use in these papers. The engrav- 
ings are, in fact, so full and complete as 
to tell the whole story of the work to 
those familiar with the art of dynamo 
building; such description and comment 
is added as to make the practice of dynamo 
building of to-day, in the shops here rep- 


resented, clear to any intelligent me- 


The text is written by one for 


chanic. 





Fig. 2. THE 


inany years familiar with machine-shop 
interiors as places of daily employment, 
and nothing has been spared to make a 
complete representation of dynamo build- 
ing in its present stage of development. 

The blueprint reproduction, Fig. 1, is 
from the shop drawings of the Siemens & 
Halske “Type I’ dynamo. It has never 
before been given to the public, has the 
over-all dimensions figured, and is re- 
produced in full from the shop original. 
In this connection, the thanks of the 
“Machinist” are tendered to the Siemens 
& Halske management for their liberality 
in permitting this drawing to be printed; 
it is a favor which many of our readers will 
fully appreciate. 

Fig. 2 is a consultation group in the 
Siemens & Halske drawing room, and is 
introduced because the sheet of paper on 
the trestle board is the first tangible evi- 
dence of things hoped for but not seen, 
and because the proper credit of all is the 
concern of each true mechanic. Although 
the average machinist is very little inclined 
by custom to credit the draftsman with ca- 
pacity for anything beyond the creation of 
mistakes, it is really not amiss that the ma- 
chine shop should occasionally remember 
that a great deal of labor in the way of 
thought is expended on every piece of 
modern machine work before it takes 
shape in the pattern shop or forge shop, 
and that the draftsman goes home on his 


AMERICAN MACHINIST 


early train, his shirt unsoiled and his 
hands white, but with both muscles and 
brain as weary as are the arms of the most 
toil-marked machinist who leaves a shop 
door at three minutes past whistle time, 
or as nearly to those figures as is possible 
under the ‘“‘wash-up” rules. It is really 
very hard work to look for no one knows 
what, hidden no one knows where; and it 
is very wearing on the draftsman’s good 
opinion of himself to be constantly re- 
minded by his own experience that, when 
he succeeds in finding what he thinks he 
wants, it is quite possible he has found 
something he has no use for whatever, 
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and will not know it is worthless for a 
long time after he has given it the seal of 
his approval. The draftsman stands, at 
the beginning, sometimes confident, some- 
times doubtful; at the end—well, unfor- 
tunately, in human strivings for the final 
good there is no end. 

Fig. 3 is a view in the Siemens & Halske 
pattern shop. The white shirt is still 
in evidence; but on the hot summer day in 
which this picture was taken, it had fallen 
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from the purity of the drawing-room 
standard by many degrees, and it appears 
no more in the building of the great 
dynamo. 

Fig. 4 is a snap-shot of a foundry in- 
terior, next a widely-opened south door 
admitting the glare of the midday sun 
from the treeless prairie where the Sie- 
mens & Halske shops are located, seven 
miles west of the Chicago Court House. 
The scene is the pulling of the armature 
spider, or “star,” as it is called in the S. & 
H. shops, out of the sand; its weight is 
17,000 pounds, and the workman who 
rides slowly up with the star as the crane 
gear creaks, carries a long-pointed bar 
with which he breaks away the clinging 
masses of sand which leave the mold with 
the rough casting. A vast amount of work 
is carried by this star, and it will appear 
very often in the pictures which follow. 

This armature star forms the hub and 
arms of the revolving piece of the Siemens 
& Halske “I”? dynamo, which reverses the 
usual position of dynamo parts and makes 
the stationary magnet the central part of 
the machine, and carries the great built- 
up ring of sheet iron, paper segments, 
copper commutator bars and insulating 
material on the armature core bolts, which 
go in the hubs at the extremities of the 
arms of the star. The common practice 
is to make the armature the inside mem- 
ber of the dynamo, and place the stationary 
magnets outside of the armature. 

The diameter of the air gap determines 
the surface velocity of the armature at a 
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given number of revolutions. The mag- 
nets and their frame or support are much 
more bulky than the armature, and for a 
given diameter of air gap the machine 
will be less bulky with the armature out- 
side than with the magnets in that posi- 
tion; in other words, for the same bulk 
of machine the diameter of the air gap 
and the surface speed for a given number 
of revolutions will be greater with the 
Siemens & Halske construction than with 
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the more usual form. This is a feature of 
great importance. The dynamo shown 
here requires 1,500 horse power to drive 
it; and by, this expedient of placing the 
armature outside of the magnets, an effec 
tive armature surface velocity can be had 
with a comparatively low number of en 
without interme 


gine-shait revolutions, 


diate power-transmitting elements. 
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There are several minor details of fin 


ishing, none of which involve any un 


tool, and are all 
Phe 


winding ft 


usual process or mere 


finishing of the star 


} 


1ioor 


routine matters 


ready for the operations is 


in every way an ordinary machine-shop 
job 
The 


made up of the core, commutator bars and 


star has a very heavy structure 





Fig. 4. OUT OF THE 
Fig. 5 is a view taken up the east side of 
the main machine floor of the S. & H 
Works, which are the old Grant Loco 
motive Works, and of which a ground 
plan was printed in the “American Ma 
chinist,”’ page 487, issue of June 20, 1895 
The star is seen in the foreground, in a 
large boring mill, where the hub is bored 
and faced, and the arm hubs have a facing 
cut taken over each side. In addition to 
this facing cut, each arm-end hub has to 
be bored and reamed to size to take the 
armature core bolts. I am not sure where 
this boring and reaming is done; on the 
“rocker star” it is radial 
drill, the star hub being put on a fixed 
center and revolved under a jig bolted to 
the driller table, the arm hubs being bored 
with loose vertical bars carried in the jig 
journals and driven by the drill spindle 
Possibly the star arm-end hubs are bored 
by a special rig used with one of the bor 
ing-mill saddles, before the star has been 
moved after boring, on the boring-mill 
table. 
However 


done under a 


this boring is done, it 
must be accurately concentric with the 
bore of the central hub of the star, as the 
thin iron segment plates of which the 
massive built-up armature core is com- 
posed, are located solely by the bolts which 
go in the arm hub holes, and are not 
trued in any way except by the bolt-hole 
locations. 


SAND 


A FOUNDRY SNAPSHO11 
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their insulation, to carry. It weighs about 
17,000 pounds when it comes to the wind- 
ing floor, and has added to it about 25,000 
pounds of armature parts, making its total 
weight about 42,000 pounds 
travels back to the machine shop to be 
turned on its face. pm. L.A. 


when it 
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Dynamo and Motor Testing. 


BY ROBERT A. ROSS 
Reference has been made in_ thes 
columns (see the issue of February 6th) 
to the method of testing motors or dyna 


mos, by which the power supplied is but 
a small percentage of that developed dur 
ing the test 


be done, that 


To such an extent may this 
a test room equipped with 
100 horse-power in engines and testing 
dynamos may test to full load at the same 
time about 1,000 horse-power of electrical 
machines 

It is the purpose of this article to give 
a full description of the apparatus and 
that any 


slightly familiar with electrical terms and 


operations involved, so one 
appliances may understand and make th« 
tests 


lo fix our ideas, let us suppose that we 


require to test a 15-kilowatt (about 20 
horse-power) motor, to run at 250 volts 
and 60 amperes at full load for a certain 
length of time. Should we run it upon 


a brake, we would require to generate 


15 kilowatts of power and supply this 


amount during the rut 


lf, however, we have at our 


disposal 


another machine, either dynamo or mo 


tor, of at least 10 kilowatts capacity, we 


can so connect up this machine to the 


circuit from which we derive our power 


for the motor, that we will require only 


about 5s kilowatts to be supplied irom 


without to test both the 15-kilowatt motor 





BORING MILL 


and the 10-kilowatt dynamo; which means 
that a total of 25 kilowatts 


machines may be tested by this method 


capacity of 


with only 5 kilowatts of power, which by 


the brake 25 kilo- 


method would require 
watts 


It is not absolutely necessary that a 
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10-kilowatt dynamo should be used, that 
being the smallest which will supply the 


necessary current. A larger machine 


would do equally well, but would not’ 


be tested to its full load. 
Should the dynamo be 
wound, it is safer to short circuit or cut 
out entirely the compound winding, and 
run with the shunt field alone, as the com- 
pounding in many cases 1enders the bal- 
the diagram shows 


compound 


ance unstable and 
only the shunt in use as being the sim- 
pler method. 

Should it be deemed advisable to re- 
tain the compound coil in use, some ad- 
ditional care is necessary to prevent it 
from over compounding and so taking too 
much of the load, or under certain other 
conditions from weakening the field of 
the dynamo and causing a partial short 
circuit through the armature of that ma- 
chine. Should the dynamo voltage be low 
and the current flow through the com- 
pound field and armature from the aux- 
iliary machine, instead of from the dy- 


——_,—____— 











namos, this would happen, as the com- 
pound field would oppose and weaken the 
shunt field and still further lower the 
dynamo voltage, the action being cumula- 
tive and results disastrous. 

In the diagram is shown the motor Y, 
driven by current from the auxiliary cir- 
cuit A of 250 volts, which circuit may 
come from a dynamo of not less than 5 
kilowatts, or it may be a power circuit on 
which other motors are running, and be 
supplied by a machine of any size. 

D is a dynamo of at least: 10 kilowatts 
capacity, driven at the proper speed by 
motor Jf, to give at least 250 volts at full 
load by the shunt field alone, should the 
compounding be cut out. 

F’a are fuses of at least 20 amperes ca- 
pacity, and preferably of 25 amperes. 

F'm are fuses of at least 60 amperes ca- 
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pacity, and preferably of 75 amperes. 

F'd are fuses of at least 40 amperes ca- 
pacity, and preferably of 50 amperes. 

Sm is the main motor switch, either 
single or double pole. 

Sd is the main dynamo switch, either 
single or double pole. 

A @ is an ampere meter, reading up to at 
at least 20 amperes. 

Am is an ampere meter, reading up to 
at least 60 amperes. 

Ad is an ampere meter, reading up to 
at least 40 amperes. 

Va and Vd are voltmeters reading up 
to 250 volts at least. Should two be not 
available, a transfer switch may be used 
in connection with one only, to throw it 
upon either the dynamo circuit or auxil- 
iary circuit. 

S is the starting rheostat for the motor. 

R d is the field rheostat for the dynamo. 

Rm is a field rheostat which will be 
useful should it be necessary to increase 
the speed of the motor and dynamo 
slightly in case the pulleys be not quite 
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TESTING. 

the right size to give the dynamo a speed 
sufficient to bring its voltage up to that 
of A when at full load. By cutting in re- 
sistance in this rheostat, the motor field 
is weakened and the machine speeds up. 

Pm and Pd are the pulleys of dynamo 
and motor, and are so proportioned that 
at full load on both machines the speed 
of the dynamo will be enough to gen- 
erate at least 250 volts, which means a 
pulley at least 20 per cent. larger on the 
motor than on the dynamo, should they 
both be of the same size and type. 

This diagram shows the two machines 
looked at from the commutator end, and 
with both fields excited so as to produce 
similar poles to right and to left of the 
armature, and therefore with similar field 
coil ends connected in each case to the 


same side of the circuit. In fact, the con- 
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nections of the machines are identical, 
and the only difference in the action of the 
machines is due to the fact that the dy- 
namo, by virtue of its higher voltage, 
sends current out to line, while the motor 
receives current and becomes a motor, 
because the counter electromotive force 
generated by it is less than the voltage of 
the circuit, and hence current flows to it. 

It is not necessary to adhere to this par- 
ticular method of connection, as others 
equally good will suggest themselves, but 
it is well to bear in mind that the reversal 
of any one of the conditons, without a 
corresponding alteration in some other 
condition which will counteract the effect 
of the first change, will bring the test to 
a disastrous end, and perhaps injure the 
machines. 

Supposing the connections made as in- 
dicated, dynamo and motor being belted 
together and circuit A ready to deliver 
the power, the operations necessary for 
the proper starting of the test will be as 
follows: 

Close main motor switch This 
should magnetize the motor fields. To 
test this, approach a piece of iron to the 
fields. Should there be no magnetization, 
or only a weak field, look for a bad or 
broken connection in the field circuit or 
rheostat R m, if it is used, and see, if there 
be two field coils, that one is not oppos- 
ing the other. 

Start the motor gradually by means of 
the starting rheostat S. When full speed 
is reached by the motor, test the dynamo 
fields for magnetism, as was done in the 
If the machine will 


Sm. 


case of the motor. 
not magnetize itself, remove the brushes 
the commutator and close switch 
If no magnetism results, there is 


from 
S d. 
either a broken or bad contact, or the field 
coils are opposing one another. This 
closing of the switch with the brushes 
off, is a good thing to do in any case, as 
it will insure the proper polarity of the 
dynamo with respect to the circuit. Hav- 
ing opened the switch slowly, to avoid 
demagnetizing the fields or puncturing 
the field coils, replace the brushes upon 
the commutator and the dynamo should 
now magnetize its own fields and gener- 
ate 250 volts if the speed be right, and this 
with a good deal of resistance still left in 
the field rheostat Rd, which resistance 
will be necessary to have in reserve to 
cut out as the load comes on. 

It is now time to throw the dynamo 
into circuit, provided that the polarity 
of the dynamo circuit agrees with that 
of the auxiliary circuit. In other words, 
both terminals of Sd on the one 
should be positive, and those on the other 
To close switch 8 d 


side 


side both negative. 
under the opposite conditions, would beto 
short circuit A through the armature of D. 

To be absolutely sure that thts cannot 
happen, close one side of Sd, if it be 
double pole, with a wire, and test across 
the other open side of the switch with a 
voltmeter or five 100-volt lamps in series. 
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If there is no indication of current, the 
polarities are right. If the lamps light 
up, however dimly, or the voltmeter in- 
dicates a voltage, the connections of the 
circuit A to the switch should be reversed. 

It is also essential that when thrown in, 
the dynamo D should not be lower in 
voltage than the circuit by even a very 
small amount, or current would flow from 
A through D, and tend to run it as a 
motor. Consequently the voltmeters V a 
and V d should read alike to a volt. If any 
doubt exists on this score, it will be well 
to proceed as follows: 

Leaving one side of Sd connected 
across with wire as before, take a piece 
of wire of small size and heavily taped 
where it is grasped by the hand, and touch 
quickly across the other side of the switch. 
Any difference of voltage between dy- 
namo PD and circuit A will produce a 
flash proportionate to that difference: 
therefore, by means of rheostat R d, adjust 
the voltage of D until no spark appears, 
when the wire on the other side of the 
switch may be removed and the dynamo 
thrown into circuit by closing S d, watch- 
ing carefully the ampere meters with hand 
on switch for safety. 

At this juncture the position of things 
is as follows: Circuit A is supplying 
enough current to drive M and D, while 
D, although joined to the circuit, is not 
giving current to that circuit because the 
voltages of A and D are equal, and act in 
opposite directions. It will be clear that 
no current can enter the circuit A from D 
unless the voltage of D be the higher. 

The power taken from A will, in this 
case, be about 4 kilowatts, if M and D 
are fairly good commercial machines of 
the usual efficiencies, and this is all the 
load at present upon M. In order to in- 
crease this up to full load, D must gen- 
erate current, the power for which is de- 
rived from M. Two circuits are appar- 
ently open for that current, one through 
A, and the other through M, and this 
current will only flow if the voltage of 
D be raised. Suppose this to be done by 
rheostat Rd, and Ad, to then indicate a 
small current. Immediately M drops 
slightly in speed, due to increased load, 
and takes more current, which current is 
supplied by D. No current flows back 
through A, because the increase of voltage 
of D is taken up in forcing the increased 
current through M, and so by adjusting 
Rd a larger and larger current will flow 
from D through M, and the power thus 
given to M will be returned to D through 
the belt. When A™ indicates full load 
for M, the test may be left running for 
the desired length of time, and the am- 
pere meters will register approximately 
as follows: A m — 60, Ad — 40, ry — 
Aa will increase slightly as the load is 
put on the motor, because it supplies the 
losses in M and D, which increase as 
load is added, because the armatures of 
these machines have resistance, and it re- 


quires energy to force the current through 
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them; this increased loss being propor- 
tionate to the increase of load. The com- 
bined readings of A @ and Ad will always 
equal those of A m, 

This test also gives the commercial effi- 
ciency of both dynamo and motor to- 
gether by simply comparing the readings 
of the ampere meters. The readings of 
A@ indicate all the losses in M and D, 
while Am the 
ployed at any point from full load to no 
load. The efficiency of the combination 


shows total current em- 


; Am — Aa 
is hence 
Am 

If the efficiency of one is known, the 
other can be found, and if they are the 
same size and type of machine, the efh- 

Aa 
Am — 
ciency of each is This, while 
y , Am le 

not absolutely correct, is probably as near 
the truth as are more elaborate methods 
in which the personal equation enters 
more largely. 

The the 
quired for any particular test may be 
illustrated by considering the case above. 


determination of power re- 


Thus, supposing M to have 85 per cent. 
efficiency, it receives at full load 15,000 
watts, and gives out to the dynamo 12,750; 
while D), if we consider it to have 80 per 
cent. efficiency, receives 12,750, and gives 
out 10,000 watts. The difference 
tween what is taken from the circuit by 
M and what is restored to it by D is 5,000 


be- 


watts, which is supplied by A. 

This system of testing may be varied 
in numberless ways to meet special con- 
ditions. In applying it to series motors, 
such as are used on street railways, where, 
for a test, they are often geared together, 
and therefore run at the same speed and 
with the same fixed strength, it is neces- 
sary to raise the voltage on the one acting 
as dynamo, by excitation from without, 
or by shunting the motor fields, and so 
speeding up the motor and dynamo. If 
not geared together, suitable pulleys will 
give the proper speed. 

A moment’s reflection will that 
the surplus power required to operate the 


show 


system could be furnished as mechanical 
power instead of electrical, by so apply- 
ing this power as to reinforce that fur- 
nished by the motor instead of current 
being supplied to reinforce the current 
from the dynamo. Thus an engine of 
about seven horse power, if belted to D, 
would take the place of the circuit A. 

To go back to the pump illustration of 
the article of February 6th; adding cur- 
rent to that provided by the dynamo, is 
equivalent to putting water in the head 
race to help out that furnshed by the 
pump, while adding power to that sup 
plied by the motor, is equivalent to sup- 
additional the water- 
shaft, 
pump to be used, capable of sending back 


plying power to 


wheel and so enabling a_ larger 


all the water used by the whee! 


LETTERS FROM PRACTICAL MEN. 
Breaking off a Piece. 


Editor American Machinist: 
Some of the fine points in machine shop 
or blacksmith occur in 


shop practice 


rather unexpected places. The fine points 
are often important points, even though 
what we consider the 


occurring in may 


roughest of our work. Say that we have 
a bar of some breakable material, from 
cast iron upward, and that we want to 
break off a piece of it, and that we make 
a nick on it with a chisel to give it a hint 
as to where we want it to break; and sup- 
pose we hold it across the corner of the 
Now, if 


and as 


anvil, as shown in the sketch. 
break, 


square as possible, and, also, if we. natur- 


we want to get a clean 


ally want to break it as easily as possible, 


it will make quite a difference whether we 


a _—— 
{ 
s— = aad 
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WHAT IS THE DIFFERENCE; 


hold it, with reference to the corner of the 
anvil, as shown in the first sketch, or as 
in the second. Which is the best posi- 
tion, and why? 


It is often quite as important, or more 
so, to know how not to break a piece ot 
steel as how to break it. I can remember 
a lesson that I took in this line a great 
many years ago. I had in my hand a 
sewing machine needle that had been acci- 
and that I wanted to 
I had a block of steel on the 
took a little 
started to straighten the needle by ham- 
the block. Before I 


a blow, an old fel- 


dentally bent, 
straighten 
hammer and 


bench, and I 


mering it on steel 
got a chance to strike 
low at the next bench yelled at me and 
told me not to do that, but to get a block 
Of course I 


of wood to hammer it on. 


went on to straighten the needle on the 
steel block, and, of course, I broke it and 
had to throw it away. Since then I have 
straightened a number of needles on wood. 
I don’t know much about the why of it, 
and I don’t suppose the old fellow who 
the could have told me 


yave me lesson 


anything about it, but we, of course, know 
more now, and some one may be able to 
throw some light on it 

SWIFT. 


TECUMSEH 
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The Steam Jacket as a Part of the 
Main Steam Pipe. 


Machinist: 

Someone Mr. Chas. T. 
Porter, and described him as having been 
in a way his high priest in steam engineer- 
ing. When I read Mr. Porter's article 
on the value of the steam jacket, which 
appeared in the ‘American Machinist” of 
January 30th, I was reminded of that say- 
ing; and I have learned so much from Mr. 
Porter, that I almost feel that I ought 
to apologize for even venturing to throw 
a doubt on anything he may say. I don't 
wish to quarrel with his estimate of the 
value of the steam jacket, but rather with 
one little bit of his letter, wherein he 
states that the “so-called jackets through 
which steam passes on its way to the 
cylinder, are not jackets at all.” This is 
at first sight, I admit, likely to be accepted 
as true; but if the subject be thought out, 
I think that it will be admitted there is 
room to doubt Mr. Porter’s statement. 

First, let us consider a few facts. The 
admittedly great fault of steam jackets, 
in general, is want of proper circulation. 
A jacket is very apt to become merely a 
There is always some 


Editor American 


wrote about 


sort of air trap. 
air in steam; and though you may drain 
the water out of a jacket, it will be of 
little use doing so unless, also, the air 
which is admitted with the steam is as 
continually removed; and I think this will 
be admitted to be a matter of doubt and 
difficulty. Air is heavier than steam; and 
when drained out, must be drawn off by 
an opening at the lower part of a jacket. 
Now, return 
water pipe, which goes back to the boiler 
below water level, in cases where the en- 


it cannot escape by the 


gine is sufficiently above the boiler to 
allow of this being done. It cannot, in 
the nature of things, get away at the steam 
traps which let out water and keep back 
steam (and air), unless by way of one 
of those delicately con- 
trivances which depend upon temperature 
for their action. Such a trap would work 
to let out air, just as it lets out water on 
becoming cool; but its continued action 
is not altogether We might 
draw off the air from a jacket by means 
of a continuously open small jet, or by- 
pass, to the valve chest of the engine, if 
we could arrange this to leave the jacket 
at a low point and yet free of the water. 
liowever looked at, there is a doubt as to 
the air factor; and any great amount of 
air will, of course, render a jacket abso- 


too sensitive 


reliable. 


lutely inoperative. 

Let us dismiss the air for a moment, 
and imagine a jacket in free communi- 
cation with the boiler. Saturated steam 
always has a temperature corresponding 
to its pressure; consequently, the jacket 
must always be at boiler temperature. If 
the wall of the jacket be cold, it will not 
reduce the temperature of the steam in- 
side the jacket. This is an all-important 
fact to be remembered in relation to the 
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steam jacket. Its boiler temperature can- 
not be reduced; but the latent heat of its 
steam can be reduced, and the steam will 
become water; but the temperature of 
this water will still be that of the boiler. 
This is what does happen: Steam is con- 
densed in the jacket, and the latent heat 
is passed through the wall of the jacket 
and into the cylinder, where it serves to 
prevent condensation and to assist early 
re-evaporation of any condensed steam 
that may be formed. The old condensa- 
tion in the cylinder is transferred to the 
jacket; but right here comes in the differ- 
ence: The water formed in the jacket is 
sent back hot to the boiler; the water 
which had previously formed in the un- 
jacketed cylinder abstracts heat from the 
cylinder wall, to the great detriment of 
economy and the increase of initial con- 
densation. 

Obviously, then, there is water formed 
in the jacket, and there is loss of heat, but 
there is no loss of temperature. If it be 
granted that steam separators really act 
as such, is there, then, any reason, why 
we should not send the steam through the 
jacket, then through a separator, and fin- 
ally into the cylinder, returning the water, 
collected in the separator, to the boiler. I 
can see no objection to this, and yet this 
is the action which Mr. Porter condemns. 

Continental engineers, who are to-day 
credited with the best economical results, 
so arrange their jackets, and state that, 
so arranged, a jacket will show a better 
result by 5 per cent. or so than an ordi- 
nary jacket. The best English engineers, 
Hick, Hargreaves & Co., now use such 
jackets. They allow the steam to enter 
them tangentially, and the jacket itself be- 
comes a separator, the water being de- 
posited on the walls and suitably drained 
away. Sucha jacket has certainly no dead 
ends, and no air accumulation; and, grant- 
ing the proper separation of water, it 
must have proper jacket effects. It cer- 
tainly has the appearance of absurdity, 
this jacketing of a cylinder with the steam 
that is going to work inside it; but the 
whole question turns on the two points 
of (1) water separation and (2) the impos- 
sibility of cooling steam below its boiler 
temperature. It would be wrong to use 
superheated steam in this way, for its tem- 
perature can be reduced without conden- 
sation, until saturation temperature be 
attained; but if we had a superheater which 
gave us a temperature of steam higher 
than we cared to pass forward to the valve 
chest and cylinder, it would be exceed- 
ingly good practice to lower the tempera- 
ture by sending the steam first through 
the jacket and then forward to the cylin- 
der, for, even with superheated steam, 
there is apt to be cylinder condensation, 
and engineers are afraid of using super- 
heat so high as to entirely prevent this. 

The foregoing theory of jacket action 
seems so clear to me that it came as a sur- 
prise to find Mr. Porter condemning it 
without a word of explanation, especially 
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as I think it probable that Mr. Porter is 
responsible in a large degree for there 
being so many upholders of this system 
Will not Mr. Porter explain why he con- 
demns it. 
W. H._BooTtu. 
London. 


Electric Welding. 


Editor American Machinist: 

Replying to F. H. Jackson’s inquiry 
in regard to electric welding, I take pleas- 
ure in giving him my experience, which 
is somewhat limited, but perfectly satis- 
The sketch shows two pieces to 


lactory. 
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ELECTRICALLY WELDED. 


be welded; the short, thick piece, 1%- 
inch diameter, is tool steel, and the long, 
slim one, 54-inch diameter, is machine 
steel. After welding, the piece is turned 
all over, and the large end is hardened. 
We have had welded several hundred of 
these pieces by the T. H. Electric Weld- 
ing Co., Lynn, Mass., and as yet have 
found none imperfect. 
J. G._ KINGSBURY. 


Bridgeport, Conn. 


Milling Attachments to Planer—Elevat- 
ing Screws. 


Editor American Machinist: 

The milling machine attachment built 
by the Adams Co., which you illustrate 
in the “American Machinist” for Feb- 
ruary 13th, will, I believe, well serve the 
purpose of an educator to lead the manu- 
facturers to investigate the merits of the 
traversing machine, such as built by the 
Pratt & Whitney Co. The trouble, if any, 
will be such as always grows out of mak- 
ing a thing an attachment to an old ma- 
chine. If the attachment is only good 
enough for certain things, and the planer 
best for certain other things, then one has 
a rig to be put on or taken off; so when a 
job is one that can be done by either, the 
one that is set up will be used whether it 
is best or not. If the revolving spindle 
is so rigid and good that it will meet all 
requirements, so one can do with it all 
he can do on a planer, and as many more 
things that he cannot do on a planer at all, 
then the planer will be discarded entirely 
and the objection to the changing will be 
overcome. 

As we have now had nearly ten years’ 
experience with the traversing machine, 
and three or four years’ use of the Pratt 
& Whitney machine, built on the experi- 
ence gained with the first, I assume to 
speak with some knowledge, and remain 
quite as firmly of the opinion as I was at 
first, that it is not best to complicate the 
machine. A single vertical spindle, strong 
enough and powerfully driven with a 
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pretty wide range of speeds, is about all 
the complication needed at the head of 
the machine. 

The spindle must be absolutely vertical 
to the bed. One that swivels must have 
some device to bring it true, and cannot 
be powerfully and conveniently driven, 
though it does possess the merit of being 
used to cut angles, whereas the vertical 
spindle can cut only by angle mills. We 
find 60 and 45-degree angle mills fill nearly 
all the common requirements. 

In using the milling attachment on a 
planer, a difficulty arises that does not 
show itself at first. In a planing ma- 
chine, the tool head seldom or never 
moves on the cross-rail while subject to 
the strain of the cut. In the case of the 
milling head, it (to be of much use) must 
feed across, the same as the table feeds 
endwise; this compels it to slide under 


° . ’ 
strain, and soon wears the cross-rail and 


itself out of shape. The necessary fre- 
quent corrections of the rail would soon 
condemn a less meritorious device. 

The ability to feed back and forth and 
across, thus cutting the ends as well as 
the sides of a piece, is what constitutes 
one of the most valuable functions of the 
machine, and the vertical feed, which is 
the distinctive feature between the vertical 
milling machine and the traversing ma- 
chine, is of equal importance when con- 
sidering the real value of the machine 
for general work. Boring and drilling 
certain holes with perfect accuracy at the 
same setting is, many times, of great 
value; and to do with the machine the best 
that can be done is, first of all, to have 
it strong and rigid (two different things), 
then with ample driving power; guiding 
surfaces that are straight, and so propor- 
tioned that they will keep straight (a new 
study in machine design); and feeding 
arrangements so that the cutter can be 
made to traverse a rectange without stop- 
ping either machine or feed; balanced 
cross-rail worked with rack and pinion 
so that the workman has perfect control 
of it in boring and drilling, and a wide 
range of speed both for tool and feed, 
makes a machine of great usefulness. 

As said in the beginning, these milling 
heads applied to planing machines will 
serve the purpose of educators, provided, 
of course, that they are good enough to 
show what a specially designed machine 
will do. 

In our machines the cross-rails are 
guided perfectly in their vertical travel, 
au important thing in drilling and boring; 
and this brings up to a point upon which 
I beg to sermonize, and that is—the two- 
screw arrangement for raising and lower- 
ing the cross-rails of planing, boring and 
vertical spindle milling machines. 
of our best builders use right and left- 
hand with light shafts 
driven from one end. According to the- 
cry, it is simply impossible to raise and 
lower these cross-rails and have them 
come level every time, because of the dif- 
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screws torsion 
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ferent torsion in the shaft when used for 
raising or lowering, and it is equally im- 
possible, theoretically, to cut both right 
and left-hand screws of different lengths 
in the same lathe for any length of time 
and have them alike. The threads of the 
lead screw wear the most where used the 
most, and this makes the right-hand 
screw too slow at one end and the left- 
hand too slow at the other. If screws 
are used at all for that purpose, there 
seems to be no reason, except looks, why 
they should not both be the same hand, 
and the torsion shaft in large machines 
driven from the center. Where this can- 
not be done, a tube makes a much better 
torsion shaft than a rod. When a coun- 
terweighted and perfectly guided cross- 
rail arrangement is not usd, two racks 
cut together, and two pinions cut together 
with the teeth marked so as to have the 
teeth that are cut together work together, 
and the pinions on a rigid shaft driven 
from a central gear, would be an ideal 
rig—the cross-rail to be counterweighted., 
necessarily, so the thing will work quickly 
and easily by hand. 
Syracuse, N. Y. JOHN E. SWEET. 
Tangent versus Radial Spokes. 


Editor American Machinist: 

Referring to the article, “Bicycle Tools 
—-X VI,” of yours of February 13th, 1806, 
as to the history of the tangent spoke. 


In July, 1879, I visited Coventry, England, 


a—x-xr—a’ 


DEVICE FOR SHOWING SUPERIOR 
and there purchased an “ordinary” bicycle 
with tangent spokes. I rode the machine 
in England and upon the Continent of 
Europe during summer and autumn of 
1879. In January, 1880, I brought the 
machine to this country, and rode it about 
Newport, R. I., the next two or three 
years. I finally the machine for 
nearly as much as I had paid for it—an 
evidence of good construction and fair 
treatment after very use. 
The spokes of this machine were single, 
bent, headed, crossed tangentwise and 


S¢ Id 


considerable 


fixed to a circumferential line of holes, 
located about their own diameter within 
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the rims of hub spool flanges. There 
were screwed ends and tapped nipples in 
the felloe. 

The manufacturers of the machine, 
from whose works I bought it directly, 
were so pleased at an American’s appre- 
ciation of their tangent spoke that they 
made for and gave to me a small and 
clever device which gave a clear idea— 
even to the lay mind—of the advantage 
in stiffness of a tangent rather than a 
radial spoke in a “Suspension” wheel. 

I add a sketch of their device. Make 
one and try it, and I am sure you will be 
delighted at the palpable difference which 
it discloses to the touch between hubs 
held by radial tangent spokes, 
each sort of spoke being under equal 
tension: 

A Al, Boxwood disks of equal diameter, 
representing hubs. 

a@ a1, Round-headed screws, pivotally 
connecting A Al to B 

B, Mahogany base board, say 4 x 1014”. 

C C, 2 ebony posts (representing felloe 
attachments), over which are rove cords 
S 81, 

S S81, cords representing spokes and at- 
tached to disks A A! by taper pins p! p! 
and P Pp, respectively; but in the latter case 
first entering disk A! by radial holes h h1, 

L L, Lever handles of equal length for 
testing, by touch, the difference between 
the rigidity with which disks A A? are 
held by their -espective spoke arrange- 
ments 


versus 


Cc 





C 


™ 


oo by 
( 
STIFFNESS OI 


SPOKES 


TANGENT 


q, Additional hole for attaching S 81, 
if it be further desired to show advantage 
in stiffness of tangent arrangement over 


the “ chevron” style. 
H. W. HARE POWRL,. 
Newport, R. I. 
We hear often of the breaking of 
records. No such thing ever occurs. 


Records are continually being made, but 
We keep adding to the 
near end of a record, and the far end 
keeps moving away, but never with any 
hint of brittleness. 


never broken. 
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Filing and Indexing the ‘* American 
Machinist.”’ 


Editor American Machinist: 

I have arranged a very cheap and con- 
venient way of filing and indexing the 
“American Machinist.” I had made card- 
board boxes 17 inches long, 12 inches 
wide and 2% inches deep (inside measure- 
ment), with covers. Each box is made 
the right size for one volume. The cover 
is labeled “American Machinist,” with 
the year of issue affixed. For indexing, 
I group each year’s index in one of the 
“American Machinist’s” binders, adding 
from year to year as received. This plan 
I find quite satisfactory, and it may inter- 
est the readers of the “American Ma- 
chinist.”’ 

E. C. LEwISs. 
Woonsocket, R. I. 


Perspective of a Circle. 


Editor American Machinist: 

In your issue of January 3oth you de- 
scribed, in “Questions and Answers” col- 
umn, for a correspondent, a method of 
drawing the perspective of a circle. 

Another method which I have never 
seen described in your columns would, I 
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Fig. 1. PERSPECTIVE OF A CIRCLE. 


think, be of interest to your correspond- 
ent, and perhaps to other readers. Its 
merit depends upon the fact that it gives 
an easy method of finding the perspective 
of a circle placed in any position what- 
ever: 

Let A BOD, Fig. 1, be a square whose 
sides are equal to the diameter of the re- 
quired circle; quarter this square by lines 
EF and GH; join@GF. If, now, any line 
be drawn parallel to AB and OD, and 
cutting GH in I and @ F in K, then lines 
through EI and H K will intersect in ZL, 
a point of the circle whose diameter is 
E F, as can readily be proved. 

To find the perspective of any circle, 
then, circumscribe the circle by a square 
and find the perspective of the square, 
which will, in general, be a quadrilateral 
of unequal sides, as @ bed, Fig. 2. The 
intersection of @ ¢ and b d gives 0, the 
perspective of O. Through 0, a line to 
the vanishing point m of a b gives ef the 
perspective of 2 F, and similarly for g h; 


AMERICAN MACHINIST 


9 f is the perspective of G F. Through 
m, draw any line cutting g h and g f in the 
points i and k, say; then e i and h & will 
intersect in J, a point on the perspective of 
the circle. 

The same method will give the perspec- 
tive of any ellipse, the circumscribing fig- 


Do 
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PERSPECTIVE OF 


Fig. 2. A CIRCLE. 
ure then being a rectangle or parallelo- 
gram. 

In the special case where the projection 
of the square becomes a rectangle, the 
method given in your columns is more 
simple; but it applies only to that par- 
ticular case. 

Purdue University. D. B. LUTEN. 


The Third Triangle for the Draftsman. 


Editor American Machinist: 

I have been interested in the discussion 
in your paper on a third triangle for 
draftsmen, by the use of which and the two 
now in use the circle could be divided 
into divisions of five degrees each. I 
thought that the two sketches I send might 
interest some of your readers. By using 
the triangle shown the following angles 
may be drawn direct: 5, 10, 15, 20, 25, 30, 
35, 40, 45, 50, 55, 60, 70, 75, 80, 85 and go, 
and 65 degrees can be obtained from the 
60-degree angle, and the 5 degrees on the 
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other angle. This would save having a 
third triangle on the board. I am not 
much in favor of combination tools, but 
find this a very handy form of triangle. 
H. M. LANE. 
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Deer Lodge, Mont., College of Mon- 
tana. 

[Would Professor Lane kindly tell us 
how long he has used these triangles.— 
Ed.] 


Entrance Requirements, Endowment 
and Scholarships at Cornell 
University. 


Editor American Machinist: 


I have been a reader of your paper from 
its start, was active in helping it to its 
place and constituency, and have been 
proud of its success, not simply as a mat- 
ter of personal and individual interest, 
but largely because it filled a place long 
awaiting it, and even more because it has 
always been, as I think, fair and just and 
thoroughly courteous, even to those from 
whom its editors differed. I do not re- 
member seeing an obviously unjust para- 
graph from the first number, until I saw 
the remarks about Cornell University in 
the issue of February 13th. To those 
statements I wish to oppose a fact or two 
of peculiar interest to the people of the 
State of New York, and some other facts 
in simple justice to the university and its 
management. 

It is said that Cornell University “‘as- 
pires to the position of a State Univer- 
sity.” The fact is that this university was 
founded in compliance with a contract 
with the general Government, on the part 
of the State of New York, by which the 
latter, accepting the terms of the “Land 
Grant Bill of 1862,” bound itself to “found 
a college” for the purposes of that grant 
This was done, and Cornell University is 
the State University or college so 
founded. Its name was given it in recog- 
nition of the fact that Mr. Ezra Cornell 
gave a half-million of dollars to the uni- 
versity and supplied the site. 

It is said that its endowment consists 
largely of “public funds.” The fact is 
that the $6,000,000 endowment of Cornell 
University includes but about $400,000 of 
public funds, and that these funds came 
originally, not from New York, but from 
the United States Government. The in- 
come from this source is $20,000 a year, 
from other sources a half-million. 


sO 


TWO TRIANGLES ENOUGH, 


It is said that Cornell’s ideas are not 
carried into effect. The fact is that Cor- 
nell made the motto of the university: 
“T would found an institution in which any 
man can find instruction in anv study”’— 
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meaning, of course, college, not element- 
ary work—and this motto. has appeared 
in every issue of the official register and 
catalogue of the university from his time 
to the present; and every year, thanks to 
private beneficence, not public funds, 
finds it more and more effectively carried 
into action. I doubt if any institution 
in the world comes so near his ideal as 
does the university founded by him. Cer- 
tainly none of the older and greater uni- 
versities of our country do; and such 
work as Cornell is doing for the people 
is not even attempted by any university 
of which I have knowledge abroad. The 
Chairman of the German Commission, 
visiting this country in 1893 to study 
methods in education, writes me that he 
and his colleagues are urging on the 
Prussian and German Governments the 
adoption of original and valuable features 
of our work. Yet it is—and probably 
always will be—true that, with added facil- 
ities, much more may be done. 

The statement is made that Cornell 
“does little more than duplicate facilities 
for education which exist in ample degree 
without it.” My own judgment is that 
this, though true in a degree of every 
reputable institution—all being founded 
with a common purpose, education—is 
less true of Cornell than of any other that 
I know. Cornell possesses in its $500,000 
worth of technical equipment more of 
practically valuable and useful equipment 
for the work that Cornell was most in- 
terested in than, I think, any other col- 
lege in the world; and I doubt if its 
courses or its outfits are duplicated or 
fully paralleled by any college or univer- 
sity in existence—and I am tolerably fa- 
miliar with what is done on both sides the 
Atlantic and in and around the Pacific. 
We have students from all the grand di- 
visions of the earth, who come to us be- 
cause of our peculiar facilities in all de- 
partments of most importance to the 
people. 

It is asserted that “the entrance ex- 
aminations could not be better if they were 
intended to exclude students from the 


shops,” and that the founder’s plans 
“are forgotten.” This, of course, refers 
to the requirements, mainly, in our 


“technical courses.”’ It is perfectly true, 
as we are proud—not to admit, but to 
assert—that our entrance requirements to 
the regular courses in mechanical engi- 
neering, for example, are exceptionally— 
some of our friends think extraordinarily 
—high. They do not, however, exclude 
men from the shops; and we have, I am 
positive, many more men from the shops 
to-day than we had ten years ago, when 
the university and Sibley College assumed 
to teach elementary school work. The fact, 
is that, given the right spirit, the young 
man in the shop will prepare himself for 
any course that is deemed by him to be 
likely to promote his ultimate success, 
even though he is compelled to study the 
higher mathematics—at least that is our 
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experience. Men from the shops still 
stand, with us, in many instances, at or 
near the head of the class. 

But this is not all. While a high stand- 
ard is set for those desiring the diploma 
of the university, no man competent to 
do college work is shut out, and no course 
or study in the university is closed to any 
man from any class or social level. 

Any man who can pass the examination 
for any one course leading to a degree is 
admitted, if he prefers, as “optional” stu- 
dent, and may take any study, in which 
he is found prepared to begin, in the uni- 
versity. Any deserving and ambitious 
young man may even enter the university, 
if twenty-one years of age, without an 
examination, if he can show any member 
of the Faculty that he is of the right 
stripe, is ready to enter any work offered 
in the university, and can find enough to 
do to keep him busy fifteen hours a week 
at least. We have appointed hundreds 
of such men, and they often work their 
way up into regular courses, and finally 
graduate. I have usually taken this course 
with shopmen unable to give four years 
to work in a regular course. But it is to 
be remembered, nevertheless, that en- 
trance is useless if the student is unpre- 
pared to take up college work when ad- 
mitted, and that even this university does 
not offer studies appropriate to primary 
or secondary schools. I have no exact 
statistics at hand bearing on this question; 
but my own impression is that we have 
more and more men from the shops every 
year, and many more to-day than ten 
years ago. Of any candidate for the 
diploma of the university as much is de- 
manded for graduation as in any recog- 
nized leading university in the country; 
but nowhere have the representatives of 


the “industrial classes,” as the ‘‘Land- 
Grant Bill’ denominates them, a freer 
path. With our provisions, outside the 


courses leading to degrees, for “Special” 
students, for “Optionals” and for a great 
variety of courses of instruction, the uni- 
versity follows Cornell’s motto in a man- 
ner that commands the commendation 
and admiration of every intelligent man 
familiar with its work. Comparatively 
few, however, care to take elementary or 
half-way work. Only about one hundred, 
out of the sixteen hundred students, at- 
tended the university in the year 1894-5 as 
specials and optionals; and, to-day, out 
of between sixteen and seventeen hun- 
dred registered students, only one hun- 
dred and ten are of these classes, and 
many of these will promptly become regu- 
lar, and take their degrees later. 

Still more. We have “Summer Schools” 
in which workmen, teachers, students of 
all classes may pursue a great variety 
of studies, and we are surrounded with 
preparatory schools of great efficiency in 
which any elementary studies, unsuitable 
to a college curriculum, may be taken. 
Hundreds of students appear in these 
summer courses. We have, also, a “short 
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course” in agriculture, in winter, for 
farmer’s sons, in which are to-day regis- 
tered In mechanical en- 
gineering and the mechanic arts are reg- 


istered, to-day, about five hundred under- 


seventy-seven. 


graduates and a number of specials, and a 
still larger body of students, 
usually candidates for the master’s degree; 
more than five hundred candidates for first 


graduate 


and second degrees. 

It is asserted that Cornell “is becoming 
more and more a school for the education 
of rich men’s sons; and testimony is not 
lacking that a spirit of aristocracy is 
springing up among its students, in place 
of the old spirit which illustrated democ- 
racy at its best.” My own personal ob- 
servation, on the ground and during ten 
years, has shown me that, while the uni- 
a splendid reputation, 


higher and 


versity is gaining 
and constantly 

higher place, relatively, among the great 
and famous universities of the land, there 
illustrated a 


taking a 


is, there can be, nowhere 
more perfectly democratic spirit, and a 
more thoroughly manly, wholesome and 
earnest spirit among students. Cornell 
has, like all great colleges, sometimes been 
shamefully maligned by those who should 
be its best friends; but it is the simple fact 
that a more exemplary, honest, quiet and 
gentlemanly body of students never were 
gotten together than may be found at 
Cornell University. Rich men’s sons are 
welcome, and poor men’s sons cordially 
received and cared for; but no one knows 
or cares which is which, in the class-room 
or on the Campus. Large numbers earn 
money to add to their little funds, and to 
help meet the costs of living, by waiting 
on table, and by caring for furnaces in 
winter and for lawns in summer. There 
is even a committee, of which the Presi- 
dent and Treasurer are members, whose 
duty it is to recommend remission of 
tuition fees where justifiable, and even to 
deserving men of high 
The 
are carefully adjusted, and 
thought that those who can afford it may 
fairly be called upon to pay, at most, one- 


half the costs to the university of their 


make loans to 


standing as_ scholars. tuition fees 


while it is 


education in technical courses, and one- 
third in less crowded departments, noth- 
ing is charged in agriculture, and numer- 
ous scholarships and fellowships actually 
pay specially able men for coming to Cor- 
No the poor 
There are between six and seven 


nell. course is closed to 
man. 
hundred scholarships open to him, no 
tuition fees being charged. If he cannot 


get one of these, however, a desirable 
student is never turned away. His fees are 
The num- 


the se 


remitted if he is unable to pay 
bers are small, however, of who 
cannot find ways of meeting all charges. 
Americans are too proud, as a rule, to ac- 
cept freely what they can pay for; and I 
have known numerous cases of men earn- 
ing and living on $0.60 to $1.25 a week, 
without loss of respect among their fel- 


(Continued on Page 22.) 
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The Contract Labor Law Applied to 
Machinists. 


A recent instance of the practical work- 
ing of the so-called “Contract Labor 
Law” has a direct connection with the 
machinist’s business, and therefore be- 
comes a proper subject of discussion here. 

Briefly stated, the case is, that certain 
intricate textile machinery was imported 
from England by a Boston concern, the 
reason for its importation being that the 
branch of textile manufacturing to which 
it pertains has been fully developed in 
England and has not been so developed 
here—or anywhere else, for that matter. 

Wishing to take up this line of manu- 
facture here, to compete with the English 
imported goods, the machines successfully 
used there were imported, and four 
skilled machinists from the shop in which 
the machines were bult were sent over 
here to set them up and get them started. 

Such men must come here under a con- 
tract, if at all; and because they did so 
come they were detained as “laborers im- 
ported under contract,” and the settlement 
of the case is, at this writing, pending. 

We may as well say at the beginning, 
that with the real object aimed at by the 
Contract Labor Law we are in full sym- 
pathy. It had become altogether too 
much the practice of a certain class of 
employers, chronically in trouble with 
their help, to send over to foreign coun- 
tries for a supply of men who would prom- 
ise, while yet in their own country, to 
work for almost nothing here; and the 
practice of doing this, and thus evading 
the plain obligations of American citizen- 
ship, had become an abuse that called for 
remedy, and which this law was intended 
to remedy. 

Like many other statute laws, however, 
this one has been found applicable to cases 
it was never intended to cover, and has 
had many absurd applications—applica- 
tions that have tended simply to bring 
the law into contempt; and we judge the 
case referred to to be one of these. 

Every machinist of any experience is 
familiar with the fact that it is a common 
practice to send machinists from the shop 
to erect and start large engines and other 
machines which must be taken apart for 
shipment. Abundance of good reasons 
exist for this practice, and it is never done 
on account of lower wages being thus 
paid for the work; for, as a matter of fact, 
such men get the highest wages, and have 
their expenses paid besides. There is no 
use in telling our readers why it pays, and 
is, indeed, often absolutely necessary for 
machinery builders to do this; the rea- 
sons are well understood by everyone who 
has much to do with machinery. 

In the particular case under notice, the 
machines have to be taken completely 
apart, and the pieces packed in separate 
boxes for shipment by steamer. The ex- 
pense of sending these machinists over 
here, paying their wages, passage both 


March 5, 1806. 


ways, and expenses while here, is certainly 
much more than the highest wages that 
would have to be paid to American ma- 
chinists; which leaves their engagement 
to be accounted for solely upon perfectly 
legitimate grounds, if we assume that 
it was right and proper to purchase the 
machinery in England. And in the ab- 
sence of evidence to the contrary, we 
must assume that it was right and proper 
to import it. 

A good many American machinists 
have been sent abroad to set up and start, 
in foreign countries, machinery built here; 
it is as absurd for us to object to English 
machinists coming here for the same pur- 
pose as it would be for Ohio or Indiana 
machinists to object to the employment of 
Milwaukee men to set up Allis pumping 
machinery in Cincinnati or Indianapolis. 

No more effective way of breaking 
down this law altogether, or of bringing 
about its repeal, could be devised than to 
thus enforce it in cases to which it was 
never intended to apply; and the intelli- 
gent machinists of Boston and vicinity 
will, we think, be doing themselves a 
valuable service if they have it understood 
that such an application of it does not 
have their approval. 


Light in the Blacksmith, Shop. 


Light is not a bad thing to have, even 
in a blacksmith shop; although it does 
not seem to be generally known. We 
have seen the interiors of many shops, 
and in very few of them does the value of 
light seem to be appreciated. Some of 
the modern ones have windows enough, 
but the occupants of some of them have 
not discovered what the windows are for. 
With the atmosphere which usually pre- 
vails in the blacksmith shop, the tendency 
is to rapidly obscure the windows, and the 
tendency finds little opposition. 

The shop interior which we exhibited 
to our readers on January 16th was so 
light that perhaps many of our readers 
failed to recognize it for what it was. A 
shop with clean windows, and with the 
conditions such that the windows would 
remain as clean as in a shop devoted to 
any other purpose, would not be recog- 
nized from that description as ablacksmith 
shop; and yet that description is quite ap- 
plicable to the two shops recently de- 
scribed and illustrated in these columns. 
It is true that neither of these shops can 
be considered as shops devoted to practi- 
cal business, one being the shop of the 
Micnigan Agricultural College, and the 
other that of the University of Nebraska; 
and when the first was presented at the 
late meeting of the American Society of 
Mechanical Engineers, it was criticised by 
several members as not the thing for 
practical men. Still, we believe that here, 
for once, the schools offer a very practical 
idea to practical men; and as the tradition 
is that they do this rarely, they should 
certainly be encouraged. 
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The big hoods that have been so gen- 
erally used over forges, and which have 
always done such inefficient service in 
conveying away the smoke and the dust, 
and which have always done so much to 
darken every shop, have really no excuse 
for or justification of a longer existence, 
in view of the more efficient arrangement 
by which the smoke and the gases are 
drawn away under the floor and the shop 
is left free above. 

In the first of the shops described the 
hood idea was almost obliterated, a simple 
round fixed funnel being all that was pro- 
vided, in connection with a strong ex- 
haust fan, for taking off the smoke; but 
we are assured that it did its work effec- 
tively. In the second shop, illustrated 
in our issue of January 3oth, there is 
shown at each forge a hinged hood that 
can be brought down quite close, or be 
made to entirely inclose the fire; although 
it is generally used at an elevation which 
puts it entirely out of the way of any 
necessary operations at the fire. The 
second style of forge will generally be 
considered better than the first, and both 
will suggest further improvements for 
practical, everyday service; and there 
would certainly seem to be reason for fol- 
lowing the system up. 

As to the general question of light in 
the blacksmith shop, we are well aware 
that there is much to be said in qualifica- 
tion of any sweeping assertions that may 
be made. For the general operations of 
forging, light comes as welcome to the 
blacksmith as to other workers; but when 
it comes to the handling of tool steel the 
case is quite different. With tool steel, 
however, this remark applies only to the 
heating, and perhaps to the cooling, and 
not at all to the manipulation of the steel. 

It does seem to be a thing to be ashamed 
of, that in this latter day we have no better 
way of determining practically the proper 
heat for working a piece of steel, or the 
proper heat for hardening, than that of 
the unaided human eye; but so it is. In 
some of the operations of tempering we 
have not even sight to aid us, and no 
substitute for it. A writer who is among 
the most expert and reliable in tempering 
steel, speakinginour issue of2oth ult. about 
drawing the temper of reamers that have 
been hardened by cooling in water, says: 
“After being hardened they should be 
heated to a degree just short of showing 
color.” Now, if that does not describe 
pure and unmitigated guess work, then 
we do not know what guess work is; and 
yet it would puzzle one to say the thing 
intended more clearly, or to describe a 
better method for the operation. So far 
as the one operation of heating steel is 
concerned, the blacksmith is really worse 
off than a generation ago. Absolutely 
nothing has been added to his means of 
judging of the color and heat of steel, 
while the requirements have considerably 
increased. Varieties of steel, each de- 
manding or permitting a different tem- 
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perature, have taken the place of the 
standard cast steel of the earlier days. 

For heating steel, light is not desirable, 
and the uniformity or constancy of it is 
the most essential point. Light at one 
time and darkness at another is worse 
than light all the time. There is no ob- 
jection to putting the tool dresser or the 
tool-steel worker in the darkest corner 
of the shop, so far as the heating and 
working of the steel is concerned; bu 
when it comes to drawing tempers by 
color, the blacksmith requires the best 
light that can be found. With the ex- 
ception of the one operation of heating 
tool steel, it would be difficult to find any 
other operation of the blacksmith shop 
that may not be better done in good light 
than in darkness, or in the semi-darkness 
which is the too prevalent standard of illu- 
mination. 


In our “Electrical Machinery” depart- 
ment this week will be found the first in- 
stallment of a detailed account of the con- 
struction of great dynamo. The 
scription pertains to shop processes, 
will not be technical in the electrical 
sense. Readers who are unacquainted 
with electricity should not skip them un- 
der a misapprehension that because they 
appear in the electrical department they 
are therefore beyond their range of knowl- 
edge. 
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(49) C. V., W illiamsport, Pa., writes: 
I have a small marine engine for my yacht; 
cylinder, 254 x 4 inches. Do you think it 
would be advantageous to put a fly-wheel 
on it; and, if so, what size and weight? 
A.—On such an engine it is often found 
convenient to have a good-sized hand 
wheel for helping over the center in start- 
ing; otherwise there is no apparent ad- 
vantage to be derived from any fly-wheel 
in addition to the screw, which may itself 
be so considered. 


(50) “Inquirer” asks: What will be the 
diameter of the steps of a pair of cone 
pulleys, three steps to each, the driver 
making , 133 revolutions per minute, and 
the driven to make 50, 150 and 300 revolu- 
tions per minute? A.—We have no idea 
in this case whether the work is heavy or 
light, or what amount of power is to be 
transmitted. This would naturally make 
a difference in the sizes of the pulleys em- 
ployed, smaller pulleys being selected for 
light service and larger pulleys for heavier 
loads. Taking the middle step first, and 
assuming 9 inches for the diameter of the 
driver, we have: 

150 : 133% ::9:8 dia. of driven pulley. 
We have taken the liberty of adding 4% of 
a revolution to the driver speed, thus 
simplifying our work and securing a 
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whole number for the diameter of the 
driven pulley. The sum of the diameters 
of this pair of pulleys being 9 + 8= 17, 
the sum of the diameters of either of the 
other pairs of pulleys will be approxi- 
mately the same. The ratios of the driver 
diameter to that of the driven must be 
inversely as the speed ratios. The ratio 
of the diameters of each of the pair of 
pulleys to the sum of those diameters must 
be inversely as the ratio of each of the 
speeds to the sum of those speeds. The 
speed of the driver being 133.333, as be- 
fore, and the required speed for the driven 
pulley being 50, the sum will be 133.333 
+- 50 = 183.333, and the two ratios will be 
133-333 272 and eee 27 


333 153.333 


ees pied 
/ eal 
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Multiplying the sum of the pulley diame- 
ters, 17, by each of these results, we ob- 
tain the required diameters of the two 
pulleys of yon pair: 

7 x 7272 = 12.303; 

os .2727 4.030; 
or, in the language of the machine shop, 
the driver would be a little more than 
4¥% inches and the driven pulley would 
be a little less than 123g inches. By the 
same process for the other pair of steps, 


for the driven speed of 300 revolutions, 
we have 133.333 + 300 = 433.333. Then: 
133.333 300 

: £30769 and = .6923. 
433-333 433-333 
Multiplying each of these results by 17, 
we have .6923 X 17 =11.77 and .30769 X 


17 = 5.23; these diameters being, as be- 
fore, in shop fashion, a little more than 
1134 inches and a little less than 5% 
inches respectively. These diameters 
being thus ascertained, they may, if 
thought necessary, be laid down graphi- 
cally upon the drawing board, as decribed 
elsewhere in this issue, and slightly cor- 
rected to secure the proper belt tension; 
but this precaution will probably not be 
necessary. 


(51) J. D., Streator, Ill., writes: 1 
pose I shrink a band 1! 4 x 4 inches of soft 
steel, upon a wheel—outside diameter of 
wheel, 36, inches; inside diameter of 
band, 36 inches—what will be the tensile 
strain on the band, and what would be 
the smallest size to which I could bore 
the band and shrink it on without having 
it take a permanent set? Also, how much 
tighter would it be if bored 35{}§ inches? 
A.—If the band is bored 36 inches and 
when shrunk on and cooled is stretched 
to 36, inches, the elongation will be 
.001736 of the original length, the circum- 
ferential elongation being directly pro- 
portional to the diametral. The average 
elongation of steel under tension may be 
said to be .0004 of the length for each 
1,000 pounds per square inch of section, 


Sup- 


and, .001736 + .0004 = 4.34, and 4.34 
1,000 = 4,340 pounds per square inch; and 
as the section of the band is 4x 1'4 5 


square inches, the total will be 4,340 X 5 
= 21,700 pounds. So, if the band is bored 


3518 inches and shrunk upon the 36;4- 
inch wheel, as before, the ratio of elonga- 
tion will be .003478, and the total tensile 


strain will be .003478 — .0004 X 1,000 X 5 
43.475 pounds. We are unable to de- 
termine the limit of shrinkage without 


permanent set, as the question would be 
complicated by the uncertainity of the 
precise temperature at which the tension 
would begin or where it would reach its 
maximum, due to the heating and expan- 
sion, more or less, of the wheel within. 
We have assumed above that the diameter 
of the wheel would remain unchanged, 
while it is certain that it would be com- 
pressed somewhat, and all such compres 

sion would to that extent reduce the total 
extension of the exterior band. We have 
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no knowledge concerning the shape or 
weight of the wheel. If it were simply a 
ring of equal and similar section to that 
of the band, itscompression might be equal 
to the extension of the band, in which case 
the tensile strain on the band would be 
only one-half of that computed above. 
Without further knowledge of the condi- 
tions of the case, we would not advise bor- 
ing the band any smaller tna ¢5 % lucnes 
2. What should be the greatest pressure 
per square inch on the surface of a babbitt, 
brass, bronze or cast-iron bearing? A.— 
This question it is impossible to answer. 
All depends upon the speed and the lubri- 
cation; the material of the bearing seems 
to cut quite a small figure in comparison. 
We find tolerably reliable instances of 
working pressures far up in the thousands 
of pounds per square inch; and in the 
myriads of published experiments on 
friction, it seems to be generally the prac- 
tice to ignore the material of the bearing 
and to give all attention to the lubricant. 
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Entrance Requirements, Endowment 
and Scholarships at Cornell 
University. 





(Concluded from Page 10.) 


lows. The university census is ample 
proof that Cornell is the most democratic 
and useful university in the State. 

Cornell is ready to do much more in the 
department of science, of literature and 
of the useful arts, in accordance with the 
known and respected wishes of its found- 
ers. That it cannot carry into effect 
many plans still held in abeyance is due 
to the fact that the State of New York 
compels the instruction of six hundred 
students, at an annual expense to the uni- 
versity of $180,000, while only contributing 
$20,000, and that, not from its own treas- 
ury, but from that of the United States. 
The endowments supplied by Mr. Cornell, 
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Mr. Sage, Mr. Sibley, for specified pur- 
poses, are thus drawn upon for about 
$150,000 a year, when they might, and 
should be, otherwise employed in the 
foundation of new schools of the useful 
arts, new departments in sciences, lan- 
guages and literatures and history and 
economics. Nowhere in the world can 
be fourd a better place in which to make 
investments of the same kind, and we need 
hundreds of thousands of dollars, and can 
profitably use millions, in still further de- 
veloping an institution which is the most 
generally helpful, the most truly demo- 
cratic, the most thorough example of a 
true university that has been seen since 
the days of the “Museum” at Alexandria— 
the first real university. 

So far as it has changed since its organi- 
zation, it has been in the direction of bet- 
ter and greater work. So far as it has 
departed from the humbler toward the 
higher field, it has been under compulsion 
of State burdens and changing circum- 
stances and pressure of excess of numbers 
seeking costly instruction; but it has 
given no cause for criticism by its friends. 

R. H. THURSTON. 


[Professor Thurston’s statement that 
but $400,000 of the endowment of the uni- 
versity is from public sources, grows out 
of the fact that the university authorities 
class but a part of the proceeds of the land 
sales—those from sales made by the State 
—as land-grant funds. It is, of course, 
true that the large amount that has been 
realized from the land grant is due to the 
superb management, by the university 
authorities, of the great trust placed in 
their hands; but nevertheless, this great 
fund has come from the land sales; and 
we think that while all due recognition 
belongs to the management which has 
produced such results, it must also be 
recognized that the best management in 
the world could have accomplished noth- 
ing but for the opportunity offered by the 
land grant. 

To apportion the credit in figures is, of 
course, not possible; but when the gross 
amount realized from the land sales is 
realized (five millions of dollars or there- 
abouts), we do not think it should be con- 
sidered a hardship that the university 
should be required to grant free tuition to 
even six hundred students. That these 
students are limited to those from the 
State of New York is simply due to the 
fact that the Cornell land grant was New 
York’s portion of a general grant from the 
Federal Government to all the States. 
Whether the public funds came originally 
from New York or the United States is 
not to the purpose. We have simply 
spoken of them as public funds. 

We are well aware of the facilities 
offered at Cornell to special and optional 
students. An optional course is, however, 
unsatisfactory at best—all students or ex- 
students well knowing that an optional 
student is in constant difficulty to find 
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studies which are at once what he wants, 
what he is fitted for, and which do not 
“conflict.” Professor Thurston’s figures 
show to how small an extent, relatively, 
students take optional work, which, con- 
sidering the great number who could take 
it, is doubtless largely due to the above 
causes. Moreover, this proportion is, we 
think, smaller than it used to be. Summer 
schools are, of course, of great value, but 
are at best a poor substitute for the regu- 
lar course, which is what we would like 
to see brought back within the reach of 
those best fitted to profit by it. 

This discussion has drifted—as such 
discussions always do—away from the 
central idea in the writer’s mind when the 
original editorial was written. That idea 
was that scholastic admission require- 
ments had become so high as to shut out 
those who had not previously attended 
school without interruption. That some 
students from the shops still find it possi- 
ble to take the regular courses, we are 
glad to know. That our readers may 
judge how far this is possible, we give 
below the requirements for admission, 
taken from the official Cornell University 
Register for 1895-96. 

Other points in Professor Thurston’s 
communication—especially that relating 
to the democratic spirit of the students— 
are covered in the reply to Mr. Kingsbury 
in our issue of February 27th. 

We are well aware of Professor Thurs- 
ton’s feeling of friendship for this paper, 
which is valued at its full worth, we are 
sure; and we trust that an honest differ- 
ence of opinion will not change it, especi- 
ally as Sibley College, to-day, is a standing 
illustration of the value of wholesome 
critcism. We had hoped that our idea re- 
garding the rating of shop experience as 
an alternative requirement for admission, 
would provoke some discussion, but in 
this we have been disappointed. Much of 
the work done in a college shop is cer- 
tainly elementary work. A student with- 
out shop experience finds his elementary 
needs in this respect attended to by the 
college authorities. Is there any good 
reason why the student from the shops 
should not have equal attention paid to 
his elementary needs? Not to do it is 
clearly, in our mind, to practically shut 
out a large number of students splendidly 
adapted to profit by engineering courses. 
It is for this that we are contending; and 
while we consider our position on all 
points to be sound, nevertheless, if the 
other points raised have served to 
obscure this one, then we regret having 
raised them at all. It should be re- 
marked, in closing, that our contention 
does not necessarily involve a low standard 
of admission. All that can be exacted is 
that the entering student shall have made 
the best use of his time, and the value of a 
portion of his time spent in shop work, 
should be recognized as equal to that spent 
at school. Shop work being considered 
a necessary part of an engineer’s train- 
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ing, we contend that the student pos- 
sessing it should be credited accord- 
ingly, along with the other students pos- 
sessing higher algebra and trigonometry. 
So far as expense goes, the instruction in 
shop work costs far more per student 
than instruction in algebra and trigonom- 
etry; and in the final analysis, the uni- 
versity’s funds would go further in carry- 
ing out our plans than when used as at 
present.—Ed. ] 


REQUIREMENTS FOR ADMISSION TO CORNELI 
UNIVERSITY. 
I.—THE PRIMARY ENTRANCE EXAMINATIONS, 


(Reguired for all courses, but not suffi- 
ctent for admission to the University 
without the advanced examinations ind?- 
cated later.) 


1. In English: One hour of examina- 
tion is assigned to answering questions 
upon the books marked 4. Two more 
hours are occupied with writing three 
essays (250 words each) upon subjects 
taken from the books marked B 

The books prescribed for 1896 are: A. 
Shakespeare, A  Midsummer-Night’s 
Dream; De Foe, History of the Plague in 
London; Irving, Tales of a Traveller; 
Scott, Woodstock; Macaulay, Essay on 
Milton; Longfellow, Evangeline; George 
Eliot, Silas Marner. B. Shakespeare, The 
Merchant of Venice; Milton, L’Allegro, 
Il Penseroso, Comus, Lycidas; Webster, 
First Bunker Hill Oration. 

For 1897: A. Shakespeare, As You Like 
It; De Foe, History of the Plague in 
London; Irving, Tales of a Traveller; 
Hawthorne, Twice Told Tales; Long- 
fellow, Evangeline; George Eliot, Silas 
Marner. B. Shakespeare, The Merchant 
of Venice; Burke, Conciliation with Amer- 
ica; Scott, Marmion; Macaulay. Life of 
Samuel Johnson. 

For 1898: A. Milton, Paradise Lost, 
Books i and ii; Pope, Iliad, Books i and 
xxii; The Sir Roger de Coverley Papers 
in the Spectator; Goldsmith, The Vicar 
of Wakefield; Coleridge, The Ancient 
Mariner; Southey, Life of Nelson; Car- 
lyle, Essay on Burns; Lowell, The Vision 
of Sir Launfal; Hawthorne, The House of 
Seven Gables. B. Shakespeare, Macbeth; 
Burke, Conciliation with America; De 
Quincey, Flight of a Tartar Tribe; Tenny- 
son, The Princess. 

The object of the examination is to test 
the candidate’s ability to express himself 
clearly and correctly; also, to test his 
familiarity with the works prescribed. 

2. In Geography, political and physi- 
cal; as much as is contained in the larger 
school geographies, though more careful 
treatises such as those of Longmans and 
of Keith Johnston are recommended. 

3. In Physiolgy and Hygiene; the equi- 
valent of Martin’s “The Human Body” 
{briefer course), and of Wilder’s “Health 
Notes” and “Emergencies.” The treatises 
of Hutchinson, Huxley, Jenkins, and 
Walker are accepted as equivalents of 
Martin. 

4. In American History: Montgomery’s 
“Leading Facts in American History,” 
or its equivalent. 

5. In Arithmetic (including the metric 
system of weights and measures), as much 
as is contained in the larger American 
and English text-books. 

6. In Plane Geometry, as much as is 
contained in the larger American and 
English text-books. 

7. In Algebra (through quadratic equa- 
tious and including radicals and the theory 
of exponents), as much as is contained in 
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the larger American and English text- 
books. 


ADDITIONAL REQUIREMENTS FOR ADMISSION 
TO THE COURSES IN MECHANICAL ENGIN- 
EERING, IN ELECTRICAL ENGINEERING AND 


IN ARCHITECTURE : 

In addition to the primary 
examinations, as given above. 

1. In Solid Geometry, in Advanced 
Algebra, and in Plane and Spherical 
Trigonometry, as much as is contained 
in the standard American and English 
text-books. 

2. In French or German as below: 

French: the amount of French necessary 
for entrance would be represented ap- 
proximately by the whole of Whitney’s 
Practical French Grammar, and by the 
first hundred pages of Super’s French 
Reader, and by the whole of Crane and 
Brun’s Tableaux de la Révolution Fran- 
cgaise. For the examination no special 
authors or works are designated; but can- 
didates are expected to be able to read 
easy French at sight, and to translate 
readily simple English into French. Pro- 
nunciation, and translation and writing of 
French from dictation will be included. 

All applicants are required to present 
at the examination a statement from their 
teachers of the amount of French pre- 
viously read, the text-books used, and the 
proficiency attained. 

German: the amount of German neces- 
sary for entrance would be represented 
approximately by the amount of reading 
matter in Brandt’s Reader, or by the 
larger portion of Whitney’s Reader, and 
by the amount of grammar in Brandt’s, 
Joynes-Meissner’s, or Whitney’s Gram- 
mar. Preparation by the _ so-called 
“natural’’ method should be supplemented 
by a thorough drill in syntax. 

A satisfactory preparation will require 
in general a considerable reading of sim- 
ple German prose and verse, and the care- 
ful study of one or more modern dramas. 
An accurate knowledge is also required 
of the principles of grammar, embracing 
inflections, syntax, the composition of 
words, the force of prefixes, and suffixes, 
and the laws of consonantal change in 
cognate words, as well as the ability to 
render easy narrative prose from English 
into German, to translate ordinary Ger- 
man at sight, and to pronounce readily 
and correctly. The practice of commit- 
ting to memory a number of short poems 
and anedotes should constantly be culti- 
vated. 


Recent Inventions in Metal-Working 
Machines. 


entrance 


Figs. 1, 2 and 3 show in plan, in section 
on the axis of the turret drive, and in 
end elevation, an automatic machine for 
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making spoke nipples and like parts, 
which tool is the invention of Mr. J. B. 
Clyne, of Cleveland, O. 

The object of the invention is to auto- 
matically regulate the speed of the ma- 
chine to suit the requirements of the dif- 
ferent operations, and to increase the 
speed during the idle movements of the 
tool turret. 

The stock-rotating and feeding spindle 
A is offset vertically downward to bring 
1! in alignment with the several tools, as 
best seen in Fig. 2. Cam F, rotated con- 
stantly, though at varying speeds, by the 
worm wheel D1, effects the turret spacing 


when the slot 71, traveling over the fixed 
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FiG. 2 
SECTION OF VARIABLE SPEED SCREW 
MACHINE. 


roller f, has drawn lug B? into engagement 
with d?, The turret-locking mechanism, 
actuated by 8 and g3, is shown dotted in 
Fig. 2, and will be readily understood. 
Referring now to Figs. 1 and 3, the 
automatic speed-changing mechanism is 
as follows: 
pulley #3, it is transmitted either directly 
to shaft 2 and worm wheel L!, when 
clutch L is in engagement with £3, or 
through the reducing gearing at J, when 
the clutch is shifted. This gearing is 
driven through the friction disks 25 H1}, 
automati- 


Power being communicated to 


between which is mounted the 
cally-shifted transmitting disk J, the larger 
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FIG, 1 


SPEED SCREW 


PLAN OF VARIABLE 


MACHINE, 








272-24 


disks being mounted on parallel shafts, 
as best seen in Fig. 3 

Clutch L is shifted by two concentric 
sets of pins, m1, m2, on the cam wheel U, 
which latter is driven from worm wheel 


pt 
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The tool head has a rack feed, driven 
from the shaft 40; is adjustable to any 
angle, for crowning, etc., by bolts in the 
annular T-slot 26; and is counterbalanced 
by the weight 33, attached by chains 34, 
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FIG. 3. 


END ELEVATION VARIABLE 


D1. These pins act alternately on the 
beveled surfaces 01, 02, at the end of the 
shifting lever O, the spring pin P! aiding 
in the shifting and locking of said lever. 
Simultaneously with this shifting, the 
lever R, pivoted at R2 and actuated by the 
cam surfaces N2 on U, shifts the speed- 
changing disk J to any desired position. 
A hand wheel at Q!, through means not 
shown, disconnects the clutch-shifting 
mechanism and stops the machine. 





Figs. 4, 5, 6 and 7 show, respectively, a 
sectional plan, vertical section and tool- 
holder details of a boring and facing mill, 














FIG. 4 


TABLE DRIVE LIPE BORING AND FACING 
MACHINE, 

the invention of C. E. Lipe, of Syracuse, 
N. Y., and recently patented to his heirs. 

The construction and operation will be 
readily understood from the figures. The 
table, being driven through the splined 
shaft 16, may be laterally shifted by the 
screw 22 to face pulley rims or hubs, and 
this screw-may have power feed, though 


only hand feed is shown. 


SPEED SCREW MACHINE. 


which pass from each end of the weight 
over guide pulleys and through the hol- 
low shaft 30 to the compounding ends of 
the tool head 29. 

As shown in Figs. 6 and 7, which are 


axial sections of the and lower 


upper 














VERTICAL SECTION LIPE BORING AND 
FACING MACHINE. 
holders, respectively, of Fig. 5, the tools 


are tangentially arranged in heads revolu- 
ble about the studs 50 and 59, that of Fig. 
6 having a hand-operated locking mechan- 
ism 58, while that of Fig. 7 is firmly 
clamped at any angle by the split sleeve 
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61 and coned washers 60, 62. Both heads 
are readily removed by loosening the 
clamp nuts, sliding out the slotted washers 
and withdrawing the head over the clamp 
nut. 
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LOWER TOOL HOLDER, 
LIPE BORING AND FACING MACHINE. 
Figs. 8 and 9 show a side elevation and 

roll detail of a ring-forming and welding 

machine, the invention of Mr. J. H. Has- 

kins, of Chicago, III. 

The latter figure clearly shows the lat- 


TOOL HOLDER. 


erally-movable, undercut, clamping and 
bending rolls J, J1, and the upper weld- 
ing roll Z. Fig. 8 shows these rolls 
mounted in blocks J, sliding in ways on 
the bed and on the main shaft C, and 
also the cams U for opening the rolls when 
the welding has been completed. The 
ratio of the gears G and M2 is about 1 to 
5, giving a sufficient number of revolu- 
tions to the rolls to completely weld and 
finish the ring. 

At 02, Q, dis shown mechanism actuated 
by the lug 0 on the cam shaft, for lifting a 
fork which unclutches shaft C from the 
driving pulley. Cam 02 
the end of its shaft, and rod P being 


being loose on 


thrown somewhat past the center before 
the machine is stopped, the treadle P2 
acts to continue the revolution of O02, with- 
draw its cam portion from beneath Q and 
start the machine at will. 











FIG 8. 
RING WELDING MAC HINE. 


The rapid advances now 
being made in matters me- 
chanical make it increas- 
ingly difficult to predict 
just what bearing and effect 
legislation may have. 

In England a re- 
quires that “locomotives” 
used on highways shall be 
preceded by a man on foot carrying a red 
flag. This designed for traction 
engines, road rollers, etc., but is now ap- 
plicable and is actually applied to motor 
carriages, motor-driven cycles, etc., thus 
effectually preventing their use. 
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 *WANTED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. The Cash and 
C py should be sent toreach us not later than Saturday 
morning for the ensuing week's issue. Answers ad- 
all wanes toour care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


wants position. Heavy 
J.C. E., Am. Macu. 


Mechanical draftsman 
machinery. West preferred. 


The M. E. and Supt. of a prominent engineering 
works desires to change. Address Box 54, care 
AMERICAN MACHINIST. 


10 years’ 
Address 


Mechanical draftsman wants position. 
exp. in gen. machinery and engine work. 
D. B., care AMERICAN MACHINIST. 


Situation wanted by exp. mechanical draftsman. 
Machine tools. General machinery. Shop exp. 
Address C. D., care AMERICAN MACHINIST. 


Practical and successful designer ; Al draftsman 
20 yrs. varied exp. High grade eng. aspecialty. Now 
open foreng. Address Box 263, Ridgway, Pa. 


Wanted—A good machine tool man as the con- 
tractor for the output of entire plant. <A good 
opening for the right man. Box 15, Am. Macu. 


All round mach., 20 yrs.’ exp , marine, stationary 
and pumping engines; jobbing ; 6 yee. in charge, 
wants sit. East. Address California, Am. Macn. 


Wanted—Three first-class outside stiles bosses 
on fanks and stand pipes. State exp., last place of 
emp. and wages wanted. Add. V. D., Am. Macu. 

Wanted—A first-class layer-out for general boiler 
work. State exp., last place of employment and 
wages wanted. Address V. D., care AM. MACHINIST. 

Dftsm'n & mach. with tech. tr’n’g desires a ch’nge. 
H's b’n f’rm’n in mach. shop and is at present chief 
dftsm’'n in estab. emp. 350 men. Box 55, Am. Macu. 


Resp. posit. wanted by pract. mech. and dr’ftsm’n. 


Had consid. exp. in designing tools & mach., & held 
posit. as ch’f drstsm'n & ass’t sup. A. B., Am. Macu. 


Wanted—A good draftsman experienced in engine 


work. Apply by letter, giving salary required, and 
references. The Ball & Wood Co., 15 Cortlandt St. 


A party witha number of years’ exp. in manuf'g 
business desires a sit. Has had good success in 
management of help. Best of ref. given. Address 
Twenty-Three, P. O. Box 2003, Boston, Mass. 


A reliable energetic draftsman, 6 yrs’ experience 
in office work, 3 years as foreman, wishes position 
as foreman or as draftsman. General machinery 
preferred. Address Reliable, AM. MacuINisT. 


Wanted - Man of exp. to take charge of toolroom 
in brass-wkg estab. Must be thoroughly familiar 
with mod. tools and methods; a hustler. No experi- 
menter need apply. Box 30, AMER. MACHINIST. 


Mech. draftsman and designer wants position: 
12 years experience on automatic engines, jigs, 
pumping and special mach. Comp'tent in charge of 
work. Eastern States pref. Box 51, Am. MACHINIST. 


Wanted Dftsman—For the purpose of compiling 
& tabulating data in an eng. & boiler works. Ac 
curacy on weights and dimensions; nodesigning 
State experience and wages. V. D., care Am. Macu 


Wanted— A young, experienced and energetic 
man as foreman of a department making high 
grade interchangeable machinery. State age,wages 
expected and full particulars. Box 50, AM. Macu. 


Machinery Manufacturer desiring reliable young 
man, technical grad. of some experience in capacity 
of draftsman, assistant to supt. or similar position, 
please address W., care of AMERICAN MACHINIST. 


The services of a thoro’ly comp. mechanical en- 
gineer may be secured by addressing undersigned, 
who possesses the qualifications of wide experience, 
education, exec utive qualities, and high ability as 
a designer. ‘ Northcross care Am. MACHINIST. 


Engineer and machinist, age 38, exp. on boilers 


<Scotch, hor., tubular, etec.), engines and general 
mach Entire change of works or estimating and 


engineering depts. Capable manager and salesman. 
15 yrs. incharge. H. K., care AMERICAN MACHINIST. 


Wanted—By a young man of 24, well educated, 
with 6 yrs.’ shop and drawing-room exp., and with 
some knowledge of steam engineer. a position with 
a consulting mechanical or electrical engineer. Vi- 
cinity of Phila. pref. L. A., care AMER. MACHINIST. 


Superintendent wanted— A competent man who 
thoro’ly understands the manf. of dies, the use of 
mach., can organize a factory thoro'ly, and handle 
men to good advantage, wanted assupt. Must have 
best of references for capacity and integrity. A 
liberal salary will be paid. Address, with full par- 
ticulars, Box 53, care AMERICAN MACHINIST. 
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MISCELLANEOUS WANTS. 





Advertisements will be inserted under this head at 
35 cents per line, eachinsertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwa ar ded. 


Cheap? 2d hd lathes & ions 3.M.York,Clev’d, O. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 


Wanted — Second-hand wire pointer, Address 


Wire, AMERICAN MACHINIST. 


Best and cheapest Bolt Header made by C. H 
Baush & Sons, Holyoke, Mass. 


For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden st., Saginaw, Mich. 


Light and fine mach’y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


A job lot of 200 000 set and cap screws and bolt 
forgings, in lots to suit. Send for list and prices. 
F. W. Beals & Co., Lynn, Mass. 


Wanted— At once, new or good second hand lathe, 
about 13-inch swing, for bicycle repairing, at bot 
tom figure. J.J. Williams, Montpelier, Vt. 


Wanted—Back numbers AMERICAN MACHINIST’ 
Jan. 1 to June 19 inclusive, 1890; also Nov. 17, 1888" 
Address, stating price, L. H. W., AMER. MACHINIST: 


For Sale — Vols. 4 & 5,6 & 7, 8 & 9, 10 & 11, bound 
in 4 vols. 12 bound single. Vols. 13, 14, 15, 16, 17, 
18 unbound but complete. Price, $40.00. W. H. 
Ermentrout, Reading, Pa. 


Wanted—A party with capital to take stock in a 
manufacturing enterprise which promises large div. 
Position in management to a large investor For 
prospectus address D. M. C., AMER. MACHINIST. 





Just Published. Two Reliable Books 
« 


‘SEZOYP HINES,’’ 
By Rosert Grimsnaw. Showing special Ways of Doing Work 
Better, more Cheaply, or more Rapidly than Usual. 


400 Pages, 225 lilustrations, $2.50. 
“THE MODERN MACHINIST,’’ 


By Jous T. Usuer, Machinist, 
320 Pages, 257 Illustrations, $2.50. 
CP" lustrated circulars of both sent free. 
Our Catalogues of pores for Machinists, Engineers, Electricians, 
Iso sent 


NORMAN W. HENLEY & CO., Publishers, 


15 Beekman Street, NEW YORK. 
L0 () for illustration in a 
coming issue of the 


AMERICAN MACHINIST of our 


MULTIPLE 
SPINDLE LATHE 


for MANUFACTURING OPERATIONS. 


Correspondence solicited. 


WAGNER & ANDREAS, 
LEIPZIG, GERMANY. 


Che Philosophy of Science 








is ably presente d by Pref, Ernst Macnu in his recent work, “ Popular 
Scientific Lectures;”’ cloth, gilt top, $1.00. (Send for circular No, 35.) 
Also by the same r January Mon tst, 


The Part Played by Accident in 
Tnvention and Discovery. 


With many other valuable contributions, 50 cents, 


The Open Court Pub. Con, Chicago, 


326 Dearborn S\ 





ONEIDA MFG. CHUCK CO. 
40 to 44 Cedar Street, MONARCH. 


ONEIDA, N. Y. ¢ 
, |r 





LATHE CHUCKS 
And DRILL CHUCKS, 


with latest improvements, 





Send for our Catalogue A, 
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Reece’s Pat. Hand Bolt ‘oe or Screw Piate. 





Edw. J. Reece, Manut., P Greenfield, Mass. 


SEND FOR NEW 
CATALOGUE 

OF SCREW 
CUTTING TOOLS. 


MACHINE SHOP ARITHMETIC, 


By Fred. H. Colvin and Walter Lee Cheney, 

a lot of rules thrown together for you to 
puzzle over, but it tells clearly HOW to make any 
calculation you need in the shop and tells you 
W HY—that's the important part. Written in 
plain language for shop men. 50 cts., stamps taken. 
PRACTICAL PUBLISHING CO. 


EAST ORANCE, N. J. 


COMMERCIAL REVIEW. 
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New York, SATURDAY EVENING, 

The Machinery Trade. 

We had occasion, last week, to bear wit- 
ness to the dulness of the supply market, 
and must to 
iron working machinery. 
of that trade in this district during the 
pronounced. 


give similar testimony as 


The quietness 


month of February has been 
Sellers who last month were dissatisfied 
with the market find that it remains in a 


state of confirmed dormancy, while 
those who were doing well generally talk 
less encouragingly. The normal dulness 


if such dulness is normal 
for it. 


of mid-winter 


—seems insufficient to account 
Possibly the most pronounced influences 
of the Wall street panic, 


have withheld their greatest 


more than two 
months ago, 
effects upon out-of-town customers until 
this time. 

As to the 
about this winter, 


that has come 


if it be considered how 


stagnation 


large a proportion of the trade of past 
months has been in machinery for bicycle 
as this is 


manufacture, it is evident that, 


being farther and farther withdrawn, un- 
less some other class of demand comes in 
to fill its place—to which present condi 
tions are far from favorable—a vacuum in 
the We 
may hope, perhaps, for some more of the 
bicycle tool trade at the proper 
The Billings & Spencer Co., Hartford, 
Conn., write that they expect the demand 
for drop forging machinery for that pur- 
about four months. 
all bi- 


com- 


market is of necessity created 


season 


pose to commence in 


It is now dormant because nearly 


cycle manufacturers have about 


pleted their forgings for the coming sea- 
son. 
Although the 


most demand vary 


classes of machinery in 
according to the seller, 
the medium sizes appear to be in about as 


good requisition as any. Very heavy ma- 


chinery seems rather slow, at least the 
prices are reported weak. One party, 
however, says that these, in the past six 
months, have gotten down to ‘bottom, 


and of late are steady. Second-hand ma- 
chinery 
somewhat sought after, except for bicycle 
work. One 
for the lack 


pean exports, 


tools have, for a year past, been 


house is more than atoning 


of home trade by its Euro- 


especially to England and 
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Germany. Companies which deal with 
Spanish-American countries find that 


trade quiet. 

Letters from some out-of-town manufac- 
turers may illustrate more favorably the 
state of the machinery market. The W. 
P. Davis Machine Co., Rochester, N. Y., 
say that for the past four months business 
in the store has been very quiet, or per- 
haps medium fair, but that for the past 
few months they have had a steadily in- 
creasing demand for their own make of 
tools, especially in key-seaters, lathes and 
drill presses. They anticipate a fair busi- 
ness for the coming season. 

The Bickford Drill & Tool Co., Cincin- 
nati, O., say: “The present month has 
been decidedly good for us in the shape of 
orders placed. We succeeded in placing 
a larger number of our biggest tools on 
deals which had been under way for some 
little time, and were consummated during 
the present month, running the total 
amount of our sales far ahead of the aver- 
age. The prices still have a downward 
tendency, however.” The company also 
feel much encouraged as to the near fu- 
ture. The Davis & Egan Machine Tool 
Co., Cincinnati, state that their Western 
business has increased much in the last 
three months. 

Regarding slab milling machines with 
horizontal and vertical spindles, the In- 
gersoll Milling Machine Co., Rockford, 
Ill., report the past six months better than 
any preceding time of that length, and 
this February better than last. This be- 
ing a new field, however, they do not con- 
sider it at all indicative of the general 
business situation throughout the coun- 
try. The Gisholt Machine Co., manufac- 
turers of turret lathes, another line of spe- 
cial machinery, report their February or- 
ders 50 per cent. more than those for the 
same month a year ago, which was their 
best up to that time. Last month the 
number of orders was comparatively 
small. They have been running their 
works at full capacity for a year past, have 
quite a foreign trade in turret lathes and 
tool grinders, and expect a much larger 
business this year than last, when their 
sales amounted to more than double those 
of any previous year. 

The trade in wood working machinery 
is reported in the New York market, as 
rather less debilitated than last month. 
There seems to be a little more actual 
demand as well as a fair amount of inquiry. 
Second-hand tools, however, have for 
some time been injuring the sale of new 
ones. Business in the Chicago district, 
also, is well spoken of. 


The File Trade. 

This has been a quiet month in files. 
Though certain high-grade brands are 
said to be in fairly good demand, yet their 
sellers bear testimony to an average dul- 
ness in the market. Prices are fairly 
steady, though their tendency is rather to- 
ward weakness. 
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14-in. x 6 ft. Hendey-Norton Lathe, and 12-in. x 4 ft. Hendey-Norton Lathe. These 
are modern, high-grade, practical tools, and are specially adapted for tool-room work. They 
have the Norton Attachment for screw cutting, giving 36 different threads and 36 different 
feeds with only two changes of gear, and movement of lever in gear box from one notch to 
the other. Note the automatic stop under apron. It will automatically stop carriage at any 
desired point in either direction, Invaluable for internal or duplicate work. 








The 12-in. Lathe is fitted with drawing-in sleeve and American Watch Tool Co.’s 
Standard Chuck, used in making small taps, reamers, etc. Work finished first and cut from 
bar afterward. No centering required. See carriage reverse lever by right-hand side of apron ; 
no reaching for countershaft shipper required. 


SEND FOR CATALOGUE. 


The Hendey Machine Co., 
TORRINGTON, CONN. 


European Agents: 
CHAS. CHURCHILL & CO., London, Eng. 
SCHUCHARDT & SCHUTTE, Berlin, Germany. 
EUGEN SOLLER, Basel, Switzerland. 
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PRATT & WHITNEY Co. 


Etartford, Conn. U.S.A., 
MAKERS OF 


FINE -MACHINE TOOLS. 


Complete Plants Furnished for BICYCLE, TYPE-WRITER, CUN 
and SEWINC MACHINE MAKERS. 
GAUGES AND SMALL TOOLS FOR GENERAL MACHINE WORK. 
DROP HAMMERS and TRIMMING PRESSES. 


FORCINC AND TRIMMINC DIES FOR ALL CLASSES OF WORK. 
England—BUCK & HICEMAN, 280 Whitechapel Road, London, E. 
England—CHAS. CHURCHILL &CO., Ltd.. 21 Cross St., Finsbury, London, E.C. 
France—TENWICE FRERES &CO., 21 Bue Martel, Paris. 
France—F. G. EREUTZBERGEE, 140 Bue de Neuilly Puteauz (Seine). 


CHICACO-42 and 44 South Clinton, BOSTON-47 Peari Street. 
cor. Washington Street. NEW YORK-—138 Liberty Street. 


HIGHEST QUALITY.—TAPS, DIES, REAMERS, 


Screw Plates, Tap Wrenches, Bolt Cutters, Drilling Macnines, 
Punching Presses, etc. 
Send for catalogue. 


WILEY & RUSSELL MFG. CO., Greenfield, Mass., U.S. A. 















Special Machines to Order. 


FITCHBURG MACHINE WORKS, 


FOUCORTEH TELOVUSAND. 


KENT’S MECHANICAL ENGINEER’S POCKET BOOK. 


Cloth, $5.00 
R. H,. Thurston. 
NEW YORK. 





FITCHBURG, =-s 
MASS. Hor. Boring and Drilling Machine 





1,064 Pages, 12mo. 
“A Good Work Well Done.” 
JOHN WILEY & SONS. - * ° - ° a 


NEW HAVEN MANUF’G CO., 


New Haven, Conn 


Lathes, | 
P| an EIS, & vas 
Shapers, ES 
Slotters, 

Etc, 








J. M. ALLEN, Presrpenrt. 

WM. B. FRANKLIN, Vice-Presipent 

F. B. ALLEN, Seconp Vick-PREsIDEN? 
J. B. Prerce, Szcretary & TREASURE” 
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Pipe Cutting and Threading Machinery, 


THE TAYLOR-RICE ENGINEERING CO., 


Works: Gloucester City, N. J., U. S. A. 
Office: No. 119 S. 4th St., Philadelphia, Pa., U.S.A 


Adjustable Sine 


Send for New Pamphiet. 


CURTIS & CURTIS, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 


66 CARDEN ST., BRIDCEPORT, CONN. 
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We print the following letter from Mr. 
Samuel M. Nicholson, president of the 
well known company of that name: 

“The demand for files for the spring 
trade has been light, as the year closed 
with too large stocks in the hands of the 
jobbers to warrant their placing, as a rule, 
other than up orders. Under 
these conditions, prices are being main- 
tained better than one would naturally 
The outlook for a large business 
Oc- 


encouragement 


sorting 


expect. 
during the year is not encouraging. 
casionally a straw of 
floats down the stream, and the eagerness 
with which the business world seizes at 
it, only emphasizes the unsatisfactory con- 
dition of trade. Such a straw in the 
shape of an over-subscribed loan has just 
floated by, and in the absence of better 
omens, a brave attempt has been made to 
herald it as the entering wedge that prom- 
ises restored confidence, and renewed ac 
tivity to trade. 

“The recent Waterloo defeat of the sil 
verites in the House is good so far as it 
goes, but it is only the old, old, story 
our legislators are always more ready to 
pass negative legislation, and say what 
shall not be, rather than to handle a lead 
the National fi- 
nances, in a way to take it out of the con 


ing question, such as 


sideration of the mercantile world as a 
disturbing factor; for with such a question, 
politics enter in, broad, 
manlike action can be expected. It 
got to be taken out of the way, however, 
wide 


and no States- 


has 


before business can be done on a 
outlook, so to speak, as it is only when 
this condition exists, that business can be 
truly healthy and active.” 

The divorce of business from politics 
is certainly a the hour 
Would that its principles did not have to 
be swayed to and fro by popular whim and 


crying need of 


pendulum of 
When, too, will the time 


the sensitive party pre 
ponderance! 
arrive when buyers and sellers will cease 
to be affrighted by every small cloud that 
appears upon the National horizon? But 
that time is not yet, and it will not be sur 
prising if the little Cuban matter now on 
hand produces over again the effects of the 
Venezuelan, and a dozen other paper diffi 
culties 
Iron and Other Metals. 

The pig iron market is disappointing 
to sellers. It has been rather quiet during 
the past week and prices are losing ground 

Among the metals, copper, aided by 
heavy exports and large consumption in 
both Europe and America continues to 
stiffen in price. Tin is quiet and the 
prospects are not encouraging, although 
the quotation at the close of the week was 
a trifle higher than at the opening. Among 
the unfavorable 


influence upon the pig tin market are the 


factors which exert an 


poor condition of the tin-plate industry 
Lead 
was in fairly good selling early in the 


and the large supplies coming in 


week, but a little quieter at the close. 














28 
QUOTATIONS. 
New York, Monday, March 2d. 

Iron—American pig, tidewater delivery : 
No. 1 foundry, Northern........ ae $13 50 @ $13 25 
No. 2 foundry, Northern.. aden 75 @ 12 530 
No. 2 plain, Northern... 20606 sces ii 00 @ 11 75 
Ce I dda cinkvonbisddstcctens 11 00 @ 11 75 
No. 1 foundry, Southern............. 12 25 @ 12 75 
No, 2 fuundry, Southern..... geeueded 11 50 @ 12 3 
No. 3 foundry, Southern............. 11 25 @ 11 50 
No. 1 soft, Southern............. . 11 50 @ 12 2 
Wo. 2 soft, Southern .....ccccccccces 11 25 @ 12 go 
Foundry forge, Southern...... sovess 20 @ 11 


Bar Iron—Base, in Carloads—Mill price. on pu 
common, 1.20 @ 1.30c.; refined, 1.30@1.50c. Store 
prices : common, 1.50 @ 1,60c.; refined, 1.60@ 1.80c. 

Tool Steel—Ordinary sizes, standard quality, 534 
@7c.; extra grades, 11 @ 12c.; special grades, 16c. 
and upward. 

Machinery Steel—About 1.55c. in carloads. mill 
price; from store, 1.85c. Special brands upward. 

Cold Rolled Steel Shafting—Base, 24éc. in car- 
loads ; 234c. in smaller quantities; 3c. trom store. 

Copper—Carload lots, Lake Superior ingot, 114% 
@ 114c.; electrolytic, 1034 @ 1l1c.; casting copper. 

@ 10%e. 


Pig Tin—F¥or round lots, 13.45 @ 1350c. Metal 
Exchange closing quotation, 13.30 @ 13.35c. 

Pig Lead—In carloads, 3.224% @ 3.25c. 

Spelter—In wholesale lots, 4.05c. @ 4.15¢., New 
York delivery. 

Antimony — From store, in’ wholesale lots, 
Cookson’s, 7% @ T%c.; Hallett’s, 6% @ 7c.; 


Japanese, 6% @ 6%ce. 
Lard Oil Prime city, 
in carload lots. 


present make, 51 @ 52c 





Geo. E. Knox, of Ballston Spa, N. Y., 
anew form of belt fastener, which consists of a 
malleable iron cleat which is fastened to the belt 
by screws and hinged in the middle, this hinge 
coming opposite the joint in the belt. Each cleat 
is narrow, and as many of them can be used upon 
the belt as may be required. When the belt is to 
be taken up, the screws can be readily removed 
and inserted in new holes made in the belt. 


is making 
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EE". =. REED CO., 


WORCESTER, MASS. 


Lathes and Milling Machines. 


FOR FURTHER INFORMATION RECARDINC THIS NEW 
MILLING MACHINE, SEND FOR CATALOCUE CONTAIN- 





ING COMPLETE DESCRIPTION 4 ’ se 





printeu matter. 


BRADLEY 


The Best Power Hammers on Earth. 


Twenty-two sizes in Helve, Upright and Strap Styles. 


THE BRADLEY COMPANY, Syracuse, N. Y. 








HASIreERs, 





Send for 









Adjustaple Notc! 
Centre Gauge. 
Price, post paid, 60 cent: 


Coffin & Leighton 


Syearice w ~» 


FOR SALE. 


The Westinghouse Machine Company is about 
moving into its new plant, and offers at low 
prices certain machinery which will be replaced 
by more modern tools. Parties wishing to buy 
lathes, planers, boring mills, etce., may see tools 
in operation at Twenty-fifth and Liberty Streets, 
Pittsburgh, Pa. 





“S3HLVI 


HAND LATHES. 
“SYINVId 





Draper Machine Tool Co., 


Successor to LATAR & MORSE TOOL 00, 
WORCESTER, MASS., U.S.A 





WARRANTE? 








SOME COOD 
SECOND HAND MACHINERY. 
Screw CutTtine ENGINE LATHES. 
14’’x 6’ Reed, with Rise and Fall Rest. 
14’’x 6’ Blaisdell, with Rise and Fall Rest. 
14’’x 8’ Flather, Plain Rest, Cross Feed. 
15’’x 6’ Pratt & Whitney. Rise and Fall Rest. 
16’’x 6’ Biaisdell, with Rise and Fall Rest. 
18’’x 10’ Blaisdell, with Plain Rest 
18’’x 10’ Flather, Plain Rest, cross feed. 


21x 8’ Lodge & Davis, Compound Rest and Chuck. 


»~/’x 8’ Blaisdell, Plain Rest 
34’’x 20’ Perkins, Compound Rest. 
MISCELLANEOUS TOOLS. 
serx ¥ American T. & M. Co.’s Fox Lathe, compl. 
i” Boynton & Plummer Shaper. 
15” He ndey Friction Shaper 


12” Woodward & R. 2-Spindle Light Drill. 
No. 2 Pratt & Whitney 4-Spindle Drill. 


Prentice Bros. Suspension Drill 
No. 2 Pratt & Whitney Lincoln Miller 
No. 4 Brainard Standard Universal Miller 
No. 1 Pratt & Whitney Screw Machine, Wire Feed. 
No.1 Garvin Screw Machine, Wire Feed. 
100 lb. Stiles Power Drop Press. 
No 31 Eaton Double Acting Press. 
25 lb. Pierce & Noble Drop Press. 
No.2 Garvin Automatic Gear Cutter, 
No. 2Slate Automatic Gear Cutter 
Write for complete list, No. 16 B, showing a 
large stock of machinery in addition to this list. 


THE CARVIN MACHINE CoO., 
Laight and Canal Sts., NEW YORK. 


Also 51 N. 7th S:., Philadelphia, Pa. 
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COMBINED DRILL AND COUNTERSINK 


FOR CENTERING LATHE WORK, 


— J.T.SLOCOMB&C0..-— 


PROVIDENCE,R.|. 


SECOND-HAND MACHINERY. 


ENGINE LATHES. § 
86 x 18 Lincoln, T. G. > No. 


U.S.A. 











DRILLS. 


2 Bickford Radial, with 


42 x 10 Fitield, C. Rest. Tapping Attachment. 

46 x 16 Pond, C. Chuck. Bausch Radin), 4 ft. Arm. 

30 x 26 Fifield, C. Chack. No. | Warren Radial, 4 ft. Arm, 
“ “ 


30 x 12 
28 x 12 Putnam, R. & F. Rest. 
26 x 22 Pond, C. Rest. 


Suspension Drill. 
36 in. New Haven, B.G. & P. F, 
32 in. Putnam, B. G. & P. F. 


2x10 Perkins, P. Gib. 5 30 in. Prentice Bros., B. G. & 
26 x 17 Pond, C. Rest. » PF. 

26 x 19 New Haven, C. Rest. > 28 iu. Barnes, B. G. & P. F. 

24 x 10 Pratt & Whitney, C. Rest. v5 in. Prentice Bros., B. G. & 
22 x 4 F. E. Reed, C. Rest. > AS 

v0 x 8 Pratt & Whitney, C. Rest, ) 20 in. Prentice Bros., Wheel Feed 
20 x 11 Wm. Sellars, C. Rest. 2 Spindle, Slate Sensitive. 


19 x 10 Prentiss, C Rest & Taper. 
17 x7 Bement, PI. Turning. 


1 Spindle, Gardam Sensitive. 
4 Spindle, Garvin Gang. 


16 x8 Putnam, R. & F. Rest. 62 in. Boring & Turning Mill, 
16 x8 Blaisdell, R. & F. Rest. Pond. 

15 x 6 Putnam, C. Rest 4 37 in. Boring & Turning Mill, 
15 x 6 Prentice Bros. R. & F. Rest. | Bullard 

15 x 6 Perkins, R. & F. Rest. 48 in. Car Wheel Borer, Bement. 
15 x 6 Flather, ——— or a 33 in. 

i4 x 65S. Ashton Hand, P. G. Rest. . 

14x 6 F. E. Reed, P. Gib Rest. SHAPERS. 


14 x 6 Blaisdell, R. & F. Rest. 

14 x5 & 6 Putnam, R. & F. Rest. 

12 x 5 Sellars, R. & F. Rest. 
Speed Lathes all Sizes. , 


PLANERS. > 


60 x 60 x 26 L, W. Pond. 

48 x 48 x 12 L. W. Pond, 2? Heads. 
38 x 38x 10 L, W. Pond. 

36 x 36x10 D. W. Pond. 

26 x 96 x 6 Pond M. T. Co, 

25 x 25 x 8 Aldrich. 

24 x 24x 7 New Haven. 

24 x 20 x 5 New Haven. 

2 x v0 x3 Thayer. 

16 x 16 x 15 Blaisdell (Crank.) 


15 in. Gould & Eberhardt Crank 
5in. Hendey, Friction. 

i2in, Prentiss, Crank 

12 in. Warren Trav. Head. 


MILLING MACHINES. 


No. 3 Universal, Brown & Sharpe 
1 8 Garvin. 
. 4 Plain, Garvin 
3 Plain, no arm, Garvin. 
4 1-2 Plain, no arm, Garvin. 
12 Lin oln Pattern Millers. 


MISCELLANEOUS. 


2 in. Lodge & Davis Bolt Cutter. 
2 in. Saunders Pipe Machine. 


60 Ton Hydraulic Press, W. & S. 


DRILLS. No. 41-2 Ferracute Power Press. 
No 2 Bickford Universal ) No. 18 Hibbard Power Press. 
Radial, 5 ft. Arm. 2 spd. Ames Pri filer. 


** Garvin 
* Bement Slotter. 


No. 2 Universal Co., Universal 


Radial, 6 ft. Arm, 





Also a large and assorted stock of new tools. Bicycle machinery a 


specialty, Send for Lists. 


PRENTISS TOOL & SUPPLY CO. 


115 LIBERTY ST., N. ¥- 
Chicago Store: 62 & 64S. Canal st. 





Special Lot, Second-hand fools, 


at very low prices before removal. 


LATHE—4?2 in. swing, risers to 48 in 12 ft. bed, Triple Geared Cou 
bo und Rest, etc., Pratt & W titney’s, 1 order 


o Jin. swing, 16 ft. bed, Fay & Sx ott's. Good as new 
o 30 in, swing, 24 ft. bed.“ Dustir 

il 26 in, swing, (0 ft. bed, Pond, Extra Heavy: 

o 24 in. swing, 12 ft. bed, Compound Rest, Fitchburg 

= 24 in. swing, 12 ft. bed, Reed, A 1. 

ad 22in. swing, |2ft. bed, Cp’d Rest, 19-16 hole, Perkins. 
be 20in. swing, 15 ft. bed, Extra Heavy, Cp’d Rest, Pond. 
yen 19in, swing, 8 ft. bed, Prentiss. 

“ 16in, «wing, 7 ft. bed, Pratt & Whitney. 

bes 15in. swing, 7 & 8 ft. beds, Reed. : 

“ 13in. swing, 6 ft. bed, Pratt & Whitney. 

a 13in. swing, 6 ft. bed, Blaisdell. ; 

* 18in. swing, Turret Lathe for Brass-finishing. 


PLANER—4» in. x 4s in, x 16 ft., Putnam 
37 in. x 37 in, x 11 ft., Betts, A 1. 

“ 36 in, x 36in, x 8 ft., Niles, 

ad 32in. x S2in. x 8 ft., Pond. 

“ wi x 6 ft. Pease 

yer 24in. x 24 in. x 6 ft , Prats & Whitney. 

8 22 in. x 22in. x 5 ft., Pease. 

” %in. x 20 in. x5 ft. Hendey. 
SHAPER—15in., Stroke Crank, Gould & Eberhardt. 

- kin “ Geared, Improved. 

” in. * Friction, Hendey. 

= 14 in = Traveling He = Warren. 
DRILL— in., Wheel and Lever, Pren 

- 26 in., Kk. Gears, Auto. Feed, Fri tion Pulleys, Prentice. 

- Radial, 3-ft. arm, re & Jenes 


- Universal Radial, 4 1-2 ft. arm, Bk. Gears & Auto. Feed. 
Universal Mil Hing Machine, Kemremith’s latest. 

Plain ‘ Lincoln Pattern 

Hand Miller:, Nos. 1 and 2, Pratt & Whitney 

Gear Cutter, sv in. full Automatic, Gould & Eberhardt 

Upright Boring and Turning Mill, 3 , 2 Heads. Good as new. 
Horizontal Boring and Drilling Machine, Sellers, 54 in. 
Horizontal Flange Punch, Hilles & Jones, No. 2. 

Boiler Punches, 22 and 36 in. gaps. 

Niles Boiler Plate Planer, 16 ft., A 1. 

Boiier Rolls. 65 7, 8 and 10 ft. wide. 


BICYCLE MACHINERY, 


Consisting of SCREW MACHINES, MILLING MACHINES, 
DRILLS, LATHES, PRESSES, SHAPERS, Etc. 


Js. J. McCABE, 


SUCCESSOR TO 14 Dey Ot... 


E. P. BULLARD'S 
N.Y, Mach’y Warerooms.'. NEW YORK. 


Sin 
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MACHINERY BARGAINS 


BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J. 


15 in. x 6 
2 “12 





ft. Engine Lathe. 19-36 and 50 in, Drills, 


Portable Drill. 


29 “13% “ os “ 36 in. x 14 ft. Planer. 
-— a * _* o 12 in. Shaper Traverse Head. 
_— “2° @ ee os | Gear Cutter, 54 in. 


71 oni 18 oe “ “ 
6lin. x 18 ft. Engine Lathe. 


0 ft.-16 ft. Vertieal Boring and Turning Mill, Cranes, Blower, 
Boiler’ Rolis, Punch and Shear, eto, 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 
145 Broadway and 86 Liberty St., 
NEW YORK. 


MACHINERY FOR SALE. 


in. x 24in, x 7 ft. New Haven Planer. New. 
21 in. Gould & Eberhardt > a Good as new. 


it ‘Cutter, Good as new. 

Pressure Blowers. ‘Ale condition. 

reenfield Upright E pane, Good as new. 

18 x5 x 10 Brass Lined Duplex Pump. 

112 x 18 Slide Valve Engine. 

Lot 6 1-2 in. and 7 1-2 in. Hammered Steel Shafting. 
ings, Fri 

value. 


Milling Machine. 








ction Cl — bay. name less than half 
163 and “us , ~ th ‘Street, New York. 


WRIGLEY'S 


EMERY 
WHEEL 


DRESSER 










Tobe returned or paid tor in 30 day: 
TRIAL It faces rapidly or cuts V-grooves! 
and all Shapes. Cutters are Self- 
Sharpening; has hardened steel-faced Side Bearings and 
hardened sterl-busbed Pin Bearings. Price, $2 00; Cutters, 15 cts. 
ser set. Send for Circular. Discount to the Trade, 
WRIGLEY, » 85-87 Fifth Ave., Chicago, U.S.A, 

Chas. Churchill & Co., Itd., London, Ag’ts for Great Britain, 


Bargains in New and Second-Hand Machinery. 


2 inch, 57 inch, 26 inch and 2% inch Planers, and 36 
inch and 3) inch Radial Drills 

36 inch x 22 feet Bement Lathe raised to SX inch swing. 

41-2 inch Pratt & Whitney Cut-off Machine. 

No. 1 Brown & Sharpe Universal Milling Machine. 

Lathes, Shapers, Drill Presses, Pipe Machines, Bolt 
Cutters, Steam Hammers, Grinding Machines and Gen 
eral Machinery. 

Stock constantly changing. Let me know your wants. 


FRANK TOOMEY, 131 North 3d St., Philadelphia, Pa. 


PUTNAM” PLANER, 


x16 ft. A 1 order. 


before removal, 
J. J. MCCABE, 
14 Dey Street, - - New York. 


Second-Hand Machinery. 













48 in. Low price 





























LATHES. PLANERS 
112in, x 5 ft., Young B,, 20 in, x 20 in, x 4 ft., Fitch- 
113in, x 5 ft., Lathe & Morse. burg. 
1 No, 39 S.,14 in. x 5 ft. Gir No. 10 S,, 24 in. x 24in, x 4 ft., 
Slaseln. Wood & Light. 
1 No. 35 5., 15 in. x 6 in., Harris, No. 11 8., 24 in. x24in, x 4 ft., 
115in, x 6 ft., Blaisde Wwe od & Light. 
1l5in. x 6ft., P. & W. 1N B., 24 in, x 24 in. x4 ft.. 
1 No. 18 C,, I8in. x6 ft., L. & D., ava oe ol Co, 
Compound Rest & Taper At-§ | N Z. “4 in. x 4 ft, 
tachment. Po i: Me h. Tool ¢ 
1 No. 19 C., 18 in. x 6 ft., L. & D Q No. B., § 4 in. x 2M4in. x5 fhe 
Compound Rest & Taper At Pond, Mc h. Tool Co 
tachment. 1 No. 51 S., 24in. x 24in, x 5 ft. 
1 No. 20 C., 18 in, x 6 ft., L. & D 6 in., Wood & Light 
Compound Rest & Taper At 1 H., 24in, x 24in. x 6 ft., Lathe 
tachment. & Morse 
119 in. x 6 ft., Heavy F 1 No. B., 26 in, x 96 in, x 6 ft, 
220 in. x 11 ft., Lathe & Morse I i, Mch. Tool Co. 
1 No, 378 n. x 1l0ft., Lincolt 1 No. 1638., 8 in, x 28 in, x 8 ft., 
1 x l0ft., P. & W Gay & Silver, Heavy. 
1 No. 148., 82 in. x 32 in. x 10 ft., 
1 x9ft.,P. & W Wood « Light. 
iN B., 36 in. x36 in. x 9 ft., 
1 x f Niles New Have rn. 
No. P 6 in. x 36 in. x 9 ft., 
1} 25 23 in. x 10 ft., J. D. English. 
Ww nite 7 I aper. 1No. B 6 in, x 36. in. x 10 ft., 
1 24 in. x 16 ft., Nicholson & Pond. Mch. Tool Co, 
Waterman 1 Ne ». P., 36in, x 36 in, x 14 ft., 
1%in. x .0 ft., Dustin & Hub Powell, 
bard 1 No, 13 S., 35 in, x 38 In, x 10ft., 
1 No. 49 S., 27in, x 12 ft., Wood Al drich & Co, 
& Light. 1 No 32 in. x 10 ft., Van 
1 No. 50S., 28 in. x 12 ft., Wood Ho rn, Open Side Planer. 
& Light. 1 No 97 ¢ , #8 in. x32in, x8 ft., 
1 No. Ligh 28 in. x 16 ft., Wood Pond, Mch. Tool Co., 2neads. 
& Li Ne. 128 C., 48in. x 82in. x 6ft., 
130 in. x eis tt., Lathe & Morse Pond. Mch, Tool Co,, 2heads, 
new ’ No, 129 C,, 48in, x32in, x 6 ft., 
1 No. 44 'S.,80in. x 14 ft., Lincolr md. Mch. Tool Co, 2 heads, 
1 No. 45 S., 32in, x 13 ft., Bement ¢ 1 No. 130 C., 48in, x 3% sft 
& Dougherty. Pond, M: h. Tool Co. , 2heads 
1 No, 468., 36in, x 12 ft., Lincolr 1 No. H., 60 in, x 60in 7x 15 ft., 
1 No. 19S., 40in, x 16 ft., Wood Niles’ Tool Works Co., 3 
& Light. Heads, 
fo. 61S., 48 in, x 18 ft., Gay &)@ No, W., in. x 60in, x 22 ft., 
Silver.’ Hepworth, 1 head. 


Also large stock of other tools, Send for List. 


Faster Branch Niles Too) Works Co., 





136 and 138 Liberty 8t., New York Oity. 
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Buyers’ Finding List. 


Adding Machines. 

Grant Calculating Machine Co., Lexington, 

Mass. 

Air Compressors. 

Guild & Garrison, Brooklyn, N. Y. 

Ingersoll-Sergeant Drill Co., New York. 

Rand Drill Co., New York. 
Anti-Friction Metal. 

Passaic Smelting & Refining Co., Passaic, N.J. 
Auger Bits. 

Adams, A. L., Bridgeport, Conn. 
Balls, Steel. 

Cleveland Machine Screw Co., Cleveland, O, 
Belt Dressing. 

Dixon Crucible Co., Joseph, Jersey City, N. J. 
Bench Screws. 

Capital Machine Tool Co., 
Bicycles. 

Fenton Metallic Mfg. Co., Jamestown, N. Y. 
Bicycle Pumps. 

Capital Machine Tool Co., Auburn, N. Y. 
Bicycle Tools. 

Ferracute Machine Co., Bridgeton, N. J. 
Blowers. 

American Gas Furnace Co., New York, 

Buffalo Forge Co., Buffalo, N. Y. 

Cooke & Co., New York. 

Roots, P. H. & F. M., Connersville, 

Sturtevant Co., B. F., Boston, Mass. 
Boilers, Steam. 

Orr & Sembower, Inc., Reading, Pa. 

Sterling Co., The, Chicago, II1. 

Watts-Campbell Co., Newark, N. J. 

Weston Engine Co., Painted Post, N. Y. 
Bolt Cutters. 

Acme Mac hinery Co., Cleveland, O. 

McCabe, J. J.. New Y ork. 

National Machinery Co., Tiffin, O. 

Pratt & Whitney Co., Hartford, Conn. 

Sellers & Co.. Inc., Wm., Philadelphia, Pa, 

Strelinger & Co, Chas. A., Detroit, Mich. 

Wells Bros. & Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Greenfield, Mass. 
‘Books, Technical. 

Audel & Co., Theo., New York, 

Baird & Co., Henry Carey, Philadelphia, Pa, 

Grant, Geo. B., Lexington, Mass. 

Henley & Co., ‘Norman W , New York. 

Open Court Publishing Co., Chicago, IIl. 

Practical Publishing Co., East Orange, N. 

Strelinger & Co., Chas. A., Detroit, Mich, 


Auburn, N. Y. 


Ind, 


Wiley & Sons, John, New York. 
Bushings. 

New Process Raw Hide Co., Syracuse, N. Y. 
Calipers 


Brown & Sharpe Mfg. Co., Providence, R. I, 
Standard Tool Co., Athol, Mass. 
Starrett, L. S., Athol, Mass. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wilkinson & Co., A. J., Boston, Mass. 
Castings, Lron. 
Builders Iron Foundry, Providence, R. I. 
Burr & Houston Co., Brooklyn, N. Y. 
Leland & Faulconer "Mfg. Co., Detroit, Mich, 
Shriver & Co., T., New York. 
Castings. Steel. 
Johnson Co., The, Johnstown, Pa. 
Centering Drill. 
Slocomb & Co,, J. T., 
Chucks, Drill. 
Almond, T. R., Brooklyn, N. Y. 
Cushman Chuck Co., Hartford, Conn. 
Hoggson & Pettis Mfg. Co., New Haven, Conn, 
Horton & Son Co., E., Windsor Locks, Conn. 
Morse Twist Drill & Machine Co, New Bed- 
ford, Mass. 
Oneida Mfg. Chnck Co., ag Ig N.Y. 
Pratt Chuck Co., C lay ville, we 
Skinner Chuck c o., New Britain, Conn. 
Trump Bros. Machine Co., Wilmington, Del. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Whiton Machine Co., D. E., New London, 
Conn 
Chucks, Lathe. 
Cushman Chuck Co., Hartford, Conn. 
Hoggson & Pettis Mfg. Co., New Haven, 
Conn, 
Horton & Son Co., E., Windsor Locks, Conn, 
National Chuck Co., New York 
Oneida Mfg. Chuck Co.. Oneida, N. Y. 
Pratt & Whitney Co. Hartford, Conn, 
Pratt Chuck Co., C lay ville, N. 
Skinner Chuck Co., New Britain, Conn. 
Whiton Machine Co., D. E., New London, 
Conn 
Clutches, Friction. 
Brown, A. & F.. New York. 
Evans Friction Cone Co., Boston, Mass. 
New Haven Mfg. Co., New Haven, Conn. 
Computers. 
Cox Computer Co., New York. 
Condensers. 
Conover Mfg. Co., New York. 
Guild & Garrison, Brooklyn, N. Y. 
. Brooklyn, 
Wis. 


Providence, R., I. 


Worthington, Henry R. N. Y. 
Counting Machines. 

Durant, W. N., Milwaukee, 
Oranes. 

Maris Bros., Philadelphia, Pa. 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 


Continued on page 31. 
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AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


Fer the economical eration and 
matic applieation of HEAT. orate 


CATALOGUES ON APPLICATION. 


No. 80 Nassau St., - NEW YORK. 


EnetisH Acguncr : 
Chas. Churchill & Co., Ltd., 21 Cross Street, 
Finsbury, London, BE. C., England. 





PATENT UNIVERSAL 


* SCREW-CUTTING 


CENTRE, DEPTH, ANGLE, 


ano T WIST DRILL GAGE: 
JWYKE&CO.E BostonMass.USA.3 


MFR'S FINE MACHINISTS TOOLS 
—- FOREIGN AGTS. =—— 
CHURCHILL &CO.CROSS ST.LONDON ENGLAND 2 
SCHUTTE, SPANDAUER STRASSE. 
GERMANY. 


CHA 
SCHUCHARDT & 
BERLIN 








Star é sre caving 
Lathes cre ree 


9 and 12 inch Swing. 
New Designs. Novel Features. 
Send for Catalo.ue B, 
SENECA FALLS MFG.COMPANY 
687 Water St,, Seneca Falls, N. Y. 





ONE 


CENT Punching, 


PER GALLON wil cover the expense of making A Perfect Sub- 
stitute for ‘Cutting Oil,’’ now being used in Drilling, Threading, 
Planing or Milling Iron or Steel, by leading machinists. 
THE PEERLESS DRILLING COMPOUND is guaranteed not to 
rust, gum or clog machinery or to injure the hands, and is shipped 
on trial, without expense, to responsible parties. 
solicited Testimonials ’’ and further particulars. 


Address, THE PEERLESS DRILLING 
COMPOUND CO., 


Send for our ‘‘ Yard of Un- 


850-852 GENESEE ST., UTICA, N. Y. 








PRESSES. SPECIAL MACH’Y, 
THE 


STILES & FLADD PRESS €0., 


WATERTOWN, 


DROP HAMMERS, ‘- Y- DIES. 











NUTS 





HEXAGON wer 
wee FINISHED 


CASE-HARDENED. 
TRUMPBRS, NAGHME 0, Mis 





Mechanics; Mechanical Drawing ; 
and Designing; Steam 
Civil Engineering ; Hydraulic 
Engineering ; Municipal Engineering ; 
Plumbing and Heating ; English Branches 
The courses commence with addition in 
is only necessary to know how to read and write 


Engineering ; 


long it may take nor how often it may be 
can interrupt their studies and change their 
not forfeited upon failure to pay installments 
notice experimental apparatus will be furnished 


Licenses, All representations may be relied upon. 


wish to study, to 


ELECTRICITY 


Architecture ; 
Engineering (Stationary, Locomotive or 

Railread Engineering ; 
Coal and Metal Mining ; 


Arithmetic, so that to enroll it 
j A Scholarship entitles the 
holder to tuition, until he is qualified to receive the Diploma, no matter how 
necessary to review. 
residences 
oromptly. 
ree of charge to students 
Students make rapid progress in learning to Draw and Letter. 
prepared Instruction and Question Papers, Condensed, Simplified 
The Steam Enginee ring course is intended to qualify engineers to secure 


Send for Free Circular and Book of Testimonials stating the subject you 


The International Correspondence Schools, Box 819, Scranton, Pa. 


Architectural Dr awing E 
Marine) 

Bridge 
Prospecting; 


Students 
Scholarships are 
Until further 


Specially 











WORTHINCTON 


PUMPING ENGINE 


FOR 


WATER WORKS. 


SIMPLE, COMPOUND OR 
TRIPLE EXPANSION, 
HORIZONTAL OR VERTICAL 


HIGHEST DUTY GUARANTEED, 


mes Descriptive Pamph- 
lets on Application. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. BOSTON, 
70 Kilby St. PHILADELPHIA, 724 Arch st. 
LEY ELAND, 24 South Water St. CHICAGO, 
185 to 189 Van Buren St. ST. LOUIS, Eighth 
and St. Charles Sts. INDIANAPOLIS. 64 South 
Pennsylvania St. DETROI', 155 Jefferson Ave. 


Send for Catalog B. 































E. W. BLISS CO. 






















CHICAGO, ILL. 


96 W. Washington St., 





1 Adams Street. 
BROOKLYN, N. Y. 
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SOME DAY, PERHAPS, EE 


—better i = : 

aiinanand _— me J a Gear cutting than our plant boasts of may transpire. So Sa 

seins ime certainly have not. Our equipment is distinctly modern ad 

Seer, Died take rd Heyer —— of such work requires for cutting Gearing 
? ’ orm, up to 50’ di otp > > 4 

Gears are cut with the “Brown & Sharpe athe Face. All our 
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Mt ‘ Patent Involut . 
ME 9" special Gear-testi : ute Cutters, and alla 
al yo . ar-testing machines. Per. haps we might even be able t rope g>: 
mes Yur cut Gearing for you? He to cut the cost of 









LELAND & FAULCONER 1’ 
DETROIT, MICHIGAN, 


F’G CO., 
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EMERY 
WHEELS. 








ILLUSTRATED 
CATALOGUE 














99 Reade Street, New York, 

85 Queen Victoria Street, London, Eng. 

& Neue Promenade, Berlin, (., Germany. 
Cor. Lake and Kirtland Streets, Cleveland, 0, 


BSSTABLISHED IN 1874. 


CLEVELAND TWIST DRILL CO. 





MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


POLISHING WHEELS, 


COVERED WITH HEAVY OAK-TANNED LEATHER. 


Write for price list with discount, and list of sizes carried in stock. 


BUILDERS IRON FOUNDRY, 


PROVIDENCE, R. I. 








WRITE FOR CATALOGUE 











BoLtT ana Nut 


et ext* 
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The NATIONAL 
MACHINERY CO. 


TIFFIN, OHIO. 
WANT POWER ? WANTED — Thoroughly capable 
The PIERCE Gas and 


Machinists, trustworthy, 
Caen hice one hy well recommended workmen only; 
Gasoline Engine is the | | E ? 
best and most econom- | immediate employment, permanent 
ical. Address, nature, Hudson river city, $2 to $2.75 
19 Racine Street, 





















BUYERS’ FINDING LIST—Continued. 


Cutting-Of Machines. 
Armstrong Mfg. Co., The, Bridgeport, Conn 
Hurlbut-Rogers Machine Co., So, Sudbury, 
Mass 
Damper Regulators. 
Hine & Robertson Co., 
Dies, Screw Cutting. 
Acme Machinery Co., Cleveland, O 
Besly & Co., Chas. H., Chicago, Ill 
Carpenter, J. M., Pawtucket, R. I 
Jones & Lamson Machine Co., Springfield, Vt. 
Montgomery & Co., New York 
Pratt & Whitney Co., Hartford, Conn, 
Strelinger & Co., Chas. A., Detroit, Mich. 
Taylor-Rice Engineering Co., Gloucester 
City, N. J 
Wiley & Russell Mfg. Co., Greenfield, Mass, 
Drawing Instruments, Etc. 
Alteneder & Sons, T., Philadelphia, Pa. 
Keuffell & Esser Co., New York 
Drilling Compound, 
Peerless Drilling Compound Co., The, Utica, 
Y 


New York 


Drilling Machines. 
Aurora Tool Works, Aurora, Ind 
Barnes Co., W. F. & John, Rockford, IIl. 
Bickford Drill & Tool Co., Cincinnati, O. 
Blaisdell & Co., P., Worcester, Mass. 
Dallett & Co., Thos. H., Philadelphia, Pa 
Davis, W. P., Rochester, N. Y 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 
Dietz, Schumacher & Co., Cincinnati, O. 
Fitchburg Machine Works, Fitchburg, Mass, 
Garvin Machine Co., New York 
Gould & Eberhardt, Newark, N, J. 
McCabe, J. J.. New York. 
Montgomery & Co., New York 
New Haven Mfg. Co., New Haven, Conn, 
Niles Tool Works Co., Hamilton, O 
Niles Tool Works Co., New York 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York 
Quint, A. D., Hartford, Conn 
Sellers & Co., Inc., Wm , Philadelphia, Pa, 
Strelinger & Co., Chas. A., Detroit, Mich 
Timolat, J. G., New York. 
Warner & Swasey, Cleveland, O 
Wilkinson & Co., A. J., Boston, Mass 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Drill Gage. 
Wyke, J., 
Drill Rods. 
Abbott, Wheelock & Co., Boston, Mass 
Drills, Twist. 
Besly & Co., Chas. H., Chicago, Il 
Cleveland Twist Drill Co., Cleveland, O 
Montgomery & Co., New York 
Morse Twist Drill & Machine Co., 
ford, Mass. 
Syrac ['wist Drill Co., 
Drop Forgings. 
Billings & Spencer Co., Hartford, Conn, 
Wyman & Gordon, Worcester, Mass 
Dynamos. 
Roth Bros. & Co., 
Elevators. 
Albro-Clem Elevator Co 
Emery Wheels. 
Besly & Co., Chas. H., Chicago, Il 
Diamond Machine Co., Providence, 
Montgomery & Co., New York 
Norton Emery Wheel Co., Worcester, Mass, 
Strelinger & Co., Chas. A., Detroit, Mich, 
Sterling Emery Wheel Co., Tiffin, O 
Emery Wheel Dresser. 
Wrigley, T., Chicago, Ill 
Engines, Gas and Gasoline. 
Otto Gas Engine Works, Philadelphia, Pa, 
Pierce Engine Co., Racine, Wis 
Engines, Steam. 
Ames Iron Works, Oswego, N. Y 
Forbes & Co., W. D., Hoboken, N, ] 
Frick Co., The, Way nesboro, Pa 
Keystone Engine and Machine Works, Phila- 
delphia, Pa 
Orr & Sembower, Inc., Reading, Pa, 
Watts-Campbell Co., Newark, N. | 
Weston Engine Co., Painted Post, N. Y. 
Exhaust Oil Extractors. 
Hine & Robertson Co., New York 
Feed Water Heaters and Purifiers. 
Hine & Robertson Co., New York, 
Hoppes Mfg. Co., Springfield, O 
National Pipe Bending Co., New Haven, Conn, 
Taunton Locomotive Mfg. Co., Taunton, Mass. 
Files. 
3esly & Co., Chas. H., Chicago, lll. 
Montgomery & Co., New York 
Nicholson File Co., Providence, R. I. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Flexible Tubing. 
Almond, T. R., Brooklyn, N. Y. 
Friction Cones. 
Evans Friction Cone Co., Boston, Mass, 


East Boston, Mass 


New Bed- 


use Syracuse, N. Y, 


Chicago, Ill 


. Philadelphia, Pa, 


R, I 


Furnaces. : ; 
American Gas Furnace Co., New York. 
Brown & Sharpe Mfg. Co., Providence, R. I. 








Address fully, Box 51, AmERicAN MACHINIST, 


4. 
Racine, Wis. 


PIERCE ENGINE CO., 


Continued on page 32. 


















BUYERS’ FINDING LIST—Continued. 


Gages. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Coffin & Leighton, Syracuse, N. Y. 
Pratt & Whitney Co., Hartford, Conn 
Taylor-Rice Engineering Co., Gloucester City 
N 


Wyke, J., East Boston, Mass. 
Gear Cutters. 
Brainard Milling Machine Co., Boston, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Gould & Eberhardt, Newark, N. J. 
Grant, Geo. B., Lexington, Mass. 
Pratt & Whitney Co., Hartford, Conn. 
Sellers & Co., Inc., Wm., Philadelphia, Pa 
Whiton Machine Co., b. E., New London, 
Conn, 
Gears. 
Bilgram. Hugo, Philadelphia, Pa. 
Boston Gear Works, Boston, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Grant, Geo. B., Lexington, Mass. 
New Process Raw Hide Co., Syracuse, N. Y. 
Shriver & Co., T., New York. 
Graphite. 
Dixon Crucible Co., Joseph, Jersey City, N. J. 
Grinders, Center. 
Barker & Co, William, Cincinnati, O. 
Leland & Faulconer Mfg. Co., Detroit, Mich. 
Trump Bros. Machine Co., Wilmington, Del. 


Grinding Machines, Universal. 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Landis Bros., Waynesboro, Pa. 
Grinding and Polishing Machines. 
Besly & Co., Chas. H., Chicago, Ill. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Builders Iron Foundry, Providence, R. I. 
Diamond Machine Co., Providence, R. I. 
Garvin Machine Co., New York. 
Landis Bros., Waynesboro, Pa. 
Leland & Faulconer Mfg. Co., Detroit, Mich. 
McCabe, J. J., New York. 
Norton Emery Wheel Co., Worcester, Mass. 
Place Machine Co., George, New Yorn. 
Sellers & Co., Inc., Wm, Philadelphia, Pa. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Grinding Machine, Cutter. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Milling achine Co., Cincinnati, O. 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 
Garvin Machine Co., New York. 
Norton Emery Wheel Co., Worcester, Mass. 
Pratt & Whitney Co., Hartford, Conn 


Hack Saws, 
Besly & Co., Chas. H., Chicago, I]. 
Montgomery & Co., New York. 
Q. & ©. Co.. Chicago, Ill. 
Strelinger & Co., Chas. A., Detroit, Mich. 


Hammers, Drop. 

Long & Allstatter Co., Hamilton, O. 

Miner & Peck Mfg. Co., New Haven, Conn. 

Stiles & Fladd Press Co., Watertown, N. Y. 

Pratt & Whitney Co., Hartford, Conn. 
Hammers, Power. 

Bradley Co., The, Syracuse, N. Y. 
Hoists. 

Maris Bros., Philadelphia, Pa. 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Hydraulic Machinery. 

W.&S. Hydraulic Machinery Works, N. Y. 
Indicators. 

Ashcroft Mfg. Co., The, New York. 

Hine & Robertson Co., New York 


Injectors. 
Jenkins Bros.. New York. 
Penberthy Injector Co., Detroit, Mich. 
Sellers & Co., Inc., Wm., Philadelphia. Pa. 
Jack Screws. 
Capital Machine Tool Co., Auburn, N. Y. 
Keyway Cutter. 
Baker Bros., Toledo, O, 
Lathes (ee also Turret Lathes). 
Barnes Co., W. F. & John, Rockford, II]. 
Blaisdell & Co., P.. Worcester, Mass. 
Brown & Sharpe Mfg Co., Providence, mo 
Bullard Machine Tool Co. em, Conn. 
Davis, W. P., Rochester. N. 
Davis & Egan Machine Tool Go. , The, Cincin- 
nati, O. 
Dievz, ochumacher & Co., Cincinnati, O. 
Draper Machine Tool Co., Worcester, Mass. 
Faneuil Watch Tool Co., Brighton, Boston, 
Mass. 
Fifield Tool Co.. Lowell. Mass. 
Fitchburg Mac hine Works, Fitchburg, Mass. 
Flather & Co., Nashua, N. H. 
Gould & Eberhardt, Newark, N. J. 
Hendey Machine Co., Torrington, Conn. 
Lodge & Shipley Machine Tool Co., Cincin- 
nati, O. 
McCabe, ]. J.. New York, 
New Haven Mfg. Co., New Haven, Conn 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co.. New York. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Reed Co., F. E , Worcester, Mass, 
Sebastian Lathe Co.. Cincinnati, O. 
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T. SHRIVER & CoO. 


333 East 56th Street, N. Y. 
lron and Brass Founders and Machinists 





PULLEY S of any size, moulded on machine 
—no pattern needed. 


GEARS of any diameter, face an‘1 pitch, made on Gear 
Moulding Machine—no pattern needed. 











P. BLAISDELL & CO., 


Manufacturers of 


— Tools, 


WORCESTER, MASS. 



















BICYCLE PUMPS, 
JACK SCREWS. BR 


Send for Catalegue ** A.” 


CAPITAL MACHINE TOOL CO., 
AUBURN, N. Y. 














The Adams ART AUGER BIT. Pat’d. 
Does plain and art workin great variety. 
Something to beat scroll sawing. 












For Pattern and Cabinet Makers, Car- 
penters, Amateurs. Discount to dealers. 
s will buy an 8-8bit for brace and machine. A plain Bit Rosette 


and [nlaying Bit sent post-paid on receipt of price. Vrice 
List Free. A. L. ADAMS, Bridgeport, Conn. 





SWEET’S 
Measuring Machine 


The only micrometer 
that will not lose its 
accuracy by wear. 


Satisfaction Guaranteed, 
SYRACUSE 
TWIST ORILL Co., 


WHITCOMB PLANERS. 


Hand and Power 


Punches and Shears. 













Whitcomb Mfg. Co, . 
Worcester, Mass, 4 ———— 





March 5, 1896. 







The LONG & ALLSTATTER CO. 


HAMILTON, OHIO. 
DOUBLE, SINGLE, HORIZONTAL, TWIN, MUL- 
TIPLE AND AUTOMATIC SPACING. 


SPLICE BAR puNcH. 
BELT. STEAM AND ELECTRICALLY DRIVEN 


POWER PUNCHES AND SHEARS. 





A Book of Tools 


Ws Mie is ney com- 
os =F TOOK piled, and I assure you 
Mm will be of very great use 

tome. It will bea handy 

book of reference, instead 

of having so many cata 

i logues to refer to.”’ 

F (usa Seruncene@, Joun A. BRASHEAR, 


DETROIT MIG Allegheny 
U.3.4. 





The point that Mr. Bra- 
shear makes is an excel] 
lent one. ‘‘A Book of Tools’’ is small in size, can 
be kept on the desk for constant reference, and it 
‘ontains a very large part of whatis best from 
ipwards of four hundred different manufacturers 
‘atalogues, the selections being made with the 





rreatest of care. 

It is certainly the most complete catalogue of 
Tools, large and small, Machinery, big and little 
ind Supplies of ajl kinds. It contains 550 pages, 
over 2,000 illustrations, and is sent post-paid to any 
address upon receipt of 25 cents in stamps. 


CHAS. A. STRELINCER & CO., 
DETROIT, MICH. 











A B 
FLEXIBLE STEEL TUBING. 
For Conveying Oil or other Lubricant to and from 
Cutters, Drills, Etc. 

Made of Steel and tinned Norway Iron. 
By far the best and neatest arrangement for 
Milling Machines, Bolt Cutters, Gun Boring 
Machines and other tools. Particulars 
given on application. 

T. R. ALMOND, 
83 Washington Street, Brooklyn, N. Y., U. S. A. 








AUTOMATIC BAND SAW FILER. 


For saws from one-eighth inch to two inches wide. For teeth as 
fine as one-eighth inch from point to point, to as coarse as one inch 
from point to point, 125 TEETH PER MINUTE, Common files. 
Will file unevenly space’ saws, Leaves no burr. Its work is more 
uniform than hand filing. Keep your saws sharp! Do more work! 
Save sandpapering! Save saws! Look at your saws! How many 
pete per saw? Hand work is TEDIOUS, UNPLEASANT, DIFFI- 

SULT, DISPENSK WITH IT, Get this machine and let your boy 
runit, Send for circular. 








Continued on page 323. 


P. PRYIBIL, 512-524 W, 41st St, N.Y. 





WOOD WORKING 
MACHINERY 


OF EVERY DESCRIPTION. 


Catalogue on Application, 


THE ECAN CoO., 


239-259 W. Front St., Cincinnati, Ohio. 
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